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tapeneek pn Cut-off Engine. 





The claims of the parties who build the 
engine shown in our illustration are, that it 
gives all the economy and other advantages 
of this style of engine, without the expensive, 
and more or less complicated valve gear, 
used by other builders. It is also claimed to 
require as little skill in running, and is as 
easily kept in proper order as any plain slide- 
valve engine. 

By referring to the illustration it will be 
noticed that there are two eccentrics and 
therefore two valves. The eccentric nearest 
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the pillow block is connected to the main 


valve, which is the ordinary pattern—with | 
that the steam instead of | 


this exception, 
passing the edge of the valve, is taken 
through it, by means of the ports C and D 
shown in the small illustration. 

H represents the back of the main valve, 
which is also the seat of the cut-off valve G. 
F represents the stem of the main valve, and 
B the stem of the cut-off, which is continued 
on through the end of the steam chest, and 
is held steady while the engine is working by 
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ment has been made in the manner of sus- 
pending the govenor balls. The point of 
suspension, instead of being on the same side 
of the spindle as the ball, is carried over to 
the opposite side, thereby greatly increasing 
the power and sensitiveness of the governor. 

To determine the point at which the engine 
is cutting off while running, the plain part of 
the disc which is connected with the governor 
and valve-stem, has marks and figures upon 
it, each mark indicating a point in the length 
of the stroke There is a point which coin- 
cides with these marks, and can be seen in 
the illustration directly under the pulley 
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der, avoiding long and wasteful passages. 
The connecting rod is of forged iron, with 
composition boxes and straps, gibs and keys, 
accurately milled and fitted by special ma- 
chinery. The crank shaft is wrought iron, 
running in long and heavy anti-friction metal 
bearings. The cylinders are made of the 
best car wheel iron, and as hard as can be 
worked and guarantee accuracy. 

This engine is built by the Watertown 
Steam Engine Co., warehouse 91 Liberty St., 
New York, in charge of E. P. Hampson. 
They also build a new style of vertical steam 





engine shown in our seeond illustration. 
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in steam sahie, where they are said to give 
satisfactory results. In the link motion of 
these engines there is a new device for revers- 
ing the motion and cutting off, positive in its 
operation and occupying the smallest space. 

The workmanship of these engines is very 
fine,and is calculated to be ornamental as well 
as useful. 

—_——~4>e———— 

One of the most gratifying features of the 
times is gradual, yet sure, improvement of 
our iron and steel industries. This industry 
has suffered most severely during the late 
years of business depression, and even with a 
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| fair season of prosperity many millowners will 


be obliged to apply, for some time to come, a 
large part of their profits to liquidating the in- 


| debtedness incurred in the era of downward 


prices. But daylight has dawned unmistak- 
ably, and henceforth we may expect—not a 
period of easy prosperity, but a stable and 
substantial trade for the encouragement of 
honest labor and investors of solid capital. 


| A few years ago a man would have been 
| thought chimerical to predict that in a short 
| time iron would sell as cheap from ware- 


means of ahorn at A. The reader will no- 
tice that there is a rack cut in the back of the 
cut-off valve, which engages the teeth of a 
small gear on the valve-stem, and from this 
device will at once come to the conclusion 
that the adjustment of the cut-off is accom- 
) plished by rolling the valve stem. This, as 
a matter of course, will raise and lower the 
cut-off valve by means of the rack and pinion, 
thereby opening or closing the ports. 

Directly under the governor there is a disc 
on the valve-stem with teeth cut on the pe- 
riphery about half the circumference, and 
these teeth engage a rack connected with the 
governor spindle, consequently as the balls of 
the governor rise and fall, a proportional mo- 

tion will be transmitted to the cut-off valve. 
In order to make this motion positive and | 
reliable at all times, an important improve- 


| houses in New York as in London ; yet, if 
| we mistake not, the price has even ruled 
| cheaper on this side of the Atlantic than in the 
attached to the governor. A glance at this| We also illustrate on the second page a/ greatest iron producing country of the world. 
device will show at once the point at which | small upright engine, built by the same One great drawback to the profitable produc- 
the cut-off takes place. To increase or di- | company, which possesses the following im-|tion of new iron has been the quantity of 
minish the speed a counter weight is attached | provements, viz., an improved balance piston | old iron rails upon the market. Lately these 
to the end of the governor spindle, under the | valve, wherein there is a jacket covering the | supplies have been growing scarce, and sev- 
steam chest These engines are also built valve its whole length, and taking steam at eral mills that were run exclusively on 
with a plain slide valve, and with cut-off ad-| the ends. It also possesses other advantages. | that material have been obliged to start their 
justable by hand. | Besides the improvement in the valve, the | puddling furnaces and use new iron. Con- 

The bed plates are very solid, heavy, and | connections deserve something more than a | sidering the number of steel rails that have 
substantial. The cylinder is jacketed to pre-| passing notice. | been laid, it is unlikely that old rails will 
vent radiation. The piston consists of three | It will be observed that the iron composing | again become the incubus upon the iron mark- 
ringsand springs. The piston-rod is screwed | the frame is distributed so as to combine | et that they have been. But the iron in- 
to the cross-head and secured by a jam-nut, | lightness with strength. The illustration rep-| dustry must be strongly progressive. Ex- 
‘admitting of adjustment at any time, as it| resents a class of engine adapted to general | perienced iron masters are not slow to admit 
wears. | use, but they are also constructed with a link | that the iron making plant of the future will 


The steam chest is full length of the cylin-| motion thereby adapting them at once for use | be a direct process, producing both steel and 















PLAN OF THE VALVE. 
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merchant iron immediately from the ore, 
without running into pigs or using furnaces 
for puddling. It may take many years to 
bring the direct process to a state of per- 


fection, but recent experiments in this 
couutry show great progress in that direction. 
—— me 


The Indicator Diagram Not a Fraud. 


Mr. Editor: 

In the May number of the Macnrnist (your 
numerous readers are to be congratulated 
that it is not in order to say the May number 
of future publications), Mr. Roper, to whom 
we are all indebted for many good things, 
asks the question: Is the Indicator Diagram 
a Fraud ? If an answer is in order, I should 
say most emphatically vo. 

The indicator diagram, when the instru- 
ment is in order and properly applied, reveals 
to those who can correctly read it precisely 
what it is intended to reveal. The individual 
who handles the instrument may be a fraud; 
the diagram can never be. What then are 
the causes which go to discredit the story so 
graphically told by the diagram? Mr. R. 
specifies some of them as ‘‘ doctored” dia- 
grams, and indicator (7) diagrams drawn 
from templets, which is certainly an easy 
way to do it and saves all trouble in the way 
of cleaning and caring for the instrument. 
Perhaps this templet part of the business may 
be made to account for some of the impossi- 
ble diagrams so frequently met with of late 
—apparently impossible, since no engineer, 
other than an interested party, ever succeeds 
in taking one from the same class of en- 
gines that will at all answer to compare with 
them. There is to the average engineer 
something suspicious in a diagram from an 
unjacketed cylinder, the expansion line of 
which coincides with the adiabatic curve. It 
would be entirely in accordance with good 
practice to look for something wrong about 
an engine making such a diagram. The 
writer has more than 1000 diagrams, taken 
from a variety of engines at piston speeds 
ranging from 50 feet per minute to the quick- 
est speed of express locomotives, and when 
the clearance has been known so as to admit 
of drawing the theoretic curve, the expan- 
sion curve has never been found to fall be- 
low the hyperbola for its entire length, ex- 
cept in a few instances, when the diagram was 
interpreted as telling of a very leaky piston, 
and subsequent investigations demonstrated 
the fact that it was by no means a fraud, — 
in other words, it told the truth. Now, as 
there is a very material difference between 
the hyperbola and the adiabatic curve, I am 
forced, so far as my experience goes (and it 
may be remarked that this is the experience 
related by the best authorities), to the conclu- 
sion, that my diagram, which represents the 
expansion of ordinary saturated steam in an 
unjacketed cylinder on this last named curve, 
has been—well, selected for the occasion. 
Instances are by no means rare of engines 
being sold on data of this character to run on 
216 Ibs. of coal, where the purchaser’s coal 
account showed a consumption of 4 Ilbs., 
and Iam sure Mr. R. will agree that the sins 
of the parties who sell on such representations 
ought not to be visited upon the indicator. 

If, as Mr. R. suggests, and there seems too 
much reason to believe, ‘‘ doctored” dia- 
grams are used for unworthy purposes, he 
should also remember, they are not indicator 
diagrams in any sense of the word, There are 
undoubtedly other causes which operate to 
render the actual diagram unreliable. The 
engineer who uses the instrument does not 
need to be told that it is a matter involving 
considerable skill and pains to know the 
instrument is in perfect working condition, 

He will also recognize the fact, that it is 
sometimes an extremely difficult matter to 
get a motion for the paper drum that shall 
at all times exactly represent the motion of 
the piston,—in fact adsolute perfection under 
ordinary conditions is unattainable with the 
best instrument in present use. Of course 
it is not intended to say that this may not be 
accomplished with sufficient accuracy to an- 
swer all practical purposes; but I feel sure of 
being sustained in the statement, that it rarely 
is done with the refinement necessary for 
determining such exact position of the ex- 
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IMPROVED VERTICAL ENGINE. 
(SEE FIRST PAGE.) 


pansion curve, as is claimed for the model ; 


diagram. The writer was shown letters 
from two prominent firms of engine build- 


ers, in reply to an inquiry for price of 40;U. 8. and Europe to the number of two 
horse-power engine and the coal required to | thousand. 
run such an engine. The first parties replied, | making the heaviest cuts on gun parts, and is 
the consumption of coal would be about 
The second | 
parties referred him to diagrams to demon. | 
strate that their engine would run with from | 
21 Ibs. to 2} Ibs. of coal per horse-power. | steadying the ends of long arbors in heavy 
Now the would-be purchaser being a shrewd | cuts, and a vise with permanent crank wrench. 


1,400 Ibs. per day of 10 hours. 





IMPROVED MILLING MACHINE. 


business man, although not understanding 
all the ways of trade as applied to the steam 
engine, figured the least possible saving, by 
buying from the second parties, to be 400 Ibs. 
of coal per day. As coal at his place was worth 
five dollars per ton this would amount to 
three hundred dollars per year, or ten per 
cent. on three thousand dollars. 

Reasoning from these premises, he con- 
cluded it would be a better investment to 
buy from the second parties, rather even 
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than accept an engine as a gift from the first 
parties. The best advice to give him seemed 
to be to buy from the first parties under a 
guarantee that their engine should run for 
60 days at a consumption of 1,200 lbs. of 
coal per day—200 Ibs. more than they had 
apparently asked for. He didn’t get the 
guarantee nor the engine. If an indicator 
diagram will satisfy a purchaser that he is 
getting an engine that will run at an unheard- 
of economy, it is a very convenient thing to 
have, and there need be but little wonder if 
it is sometimes doctored, the better to fulfill 
its mission. The engineer, however, real- 
izing that the indicator cannot reason, that, 
in connection with its use there must be 
brains, learns to place but little reliance upon 
diagrams he has not taken himself, when, 
by supplementing the story told by the in- 
strument with such a knowledge of existing 
conditions as he ought to possess himself, 
he is able to judge with reasonable accuracy 
of the economy of the engine and consider- 
ation. It is quite proper (because true) to 
say the indicator is frequently in such a con- 
dition as to be wholly unreliable ; that it is 
often so applied as to render the diagram 
worse than useless; that its indica- 
tions are sometimes misinterpreted, 
or that more is claimed for it than 
ought to be; but it cannot be said 
that its correct indication is ever a 
fraud. To its use, more than any 
other one thing,the world is indebted 
for the steam engine of the present, 
and its periodical application always 
tends to the economic use of 


steam. 
F. F. HEMENWAY, 


Troy, IN. ¥- 
——_+-epe—_—__—_——_ 
Improved Milling Machine. 


The illustration herewith repre- 
sents the No. 3 power milling 
machine, made by the Pratt & 
Whitney Co., Hartford, Conn. It is 
built on the same general plan as the other 
machines which they have furnished to 
armories and sewing machine factories in the 
This machine is suitable for 
well adapted for general milling in machine 
shops. It is provided with an automatic 
screw feed and an automatic stop motion, 
adjustable at any point, a foot stock for 


The head is furnished with back gears. The 
cone has four grades and carries a three inch | 
belt. The feed cone has four changes of | 
speed. The weight of the machine with | 
countershaft is 2,150 poanas, 


The Waste of Niagara. 


The amount of water passing over Niagara 
Falls has been estimated at 100,000,000 tons 
per hour, and its perpendicular descent may 
be taken at 150 feet, without considering the 
rapids, which represent a further fall of 150 
feet. The force represented by the principal 
fall alone amounts to 16,800 horse power, an 
amount which if it had to be produced by 
steam would necessitate an expenditure of 
not less than 266,000,000 tons of coal per 
annum, taking the consumption of coal at 
four pounds per horse power per hour. In 
other words, all the coal raised throughout 
the world would barely suffice to produce the 
amount of power that annually runs to waste 
in this wonderful fall. 
oes 
Extracts from Chordal’s Letters. 








Mr. Editor: 

* * * What is to be done with custom- 
ers who want things on trial, and what is to 
be done with parties who want to sell us 
stuff on trial? Some classes of trade have 
arrived at that stage where all sales are sub- 
ject to trial. Printers not only don’t pay for 
their machines, but they don’t order them 
till they have tried them a month. 

The whole thing is wrong. It has its base 
in the fact,that Tom or Dick, after getting up 
some new and really valuable machine, goes to 
making it, instead of putting it into the 
hands of some reputable manufacturers al- 
ready established. As a consequence, pur- 
chasers are met by a hundred irresponsible 
manufacturers offering their wares. The 
wares are what are wanted if they will act as 
represented; but the trouble is that no confi- 
dence can be placed in the representation. If 
aman gets up a good machine, and takes it to 
a concern engaged in the manufacture of 
that line of machines, he can most always 
receive fair treatment. If the machine is 
apparently good, and wanted, the manufac- 
turers will work it up to a success as a ma- 
chine, and will put it on the market as a first- 
class rig, with their name on it. Ten per 
cent. on the gross receipts is a fair and proper 
royalty on machines, and as far as the manu- 
facturer’s profit, which these mushrooms 
ache over is concerned, bless them, there ain’t 
any. Ican goto five hundred manufactur- 
ing shops in the country, contract to deliver 
their machines five per cent. less, and twenty 
per cent. better than they are building them; 
can go and sublet the job to real manufac- 
turers, and pocket more money than twenty 
of the small concerns make. And more than 
that, not a miller, or printer, or athresher, or 
bookbinder, will ever dare to ask for thirty 
days or thirty minutes trial before ordering. 
Imagine Wm. Sellers & Co.; the Pratt & 
Whitney Co.; Hughes & Kimber; Jno. T. 
Noye & Son, or George H. Corliss, shipping 
stuff subject to order, if satisfactory after 
trial. Such men don’t experiment at the cost 
of the customer, and don’t put their name on 
machines not known to be about what is re- 
guired. The customer is thus protected 
against good things put upon the market 
prematurely. Another feature is, that trial 
machines never get a trial. A man without 
money-interest in a machine will not investi- 
gate enough to develop the good there is in 
athing. The first mishap condemns the whole 
thing, and it is returned as a failure, while 
real money-interest would refuse to believe 
that a machine was not capable of doing what 
it was designed for. 

Wyckoff had a dozen governors sent on 
trial. They came. He unboxed one, and 
told the boys to put her on and see about it. 
They did, and saw that the pulley came out 
too far to be in line with the pulley on the 
engine-shaft. They took it off and threw it 
under abench. The maker of these govern- 
ors can correspond with W. till doomsday, 
and never get any satisfaction. When he 
orders the governors returned, he will get 
them, and will wonder what kind of a gov- 
ernor trial that is which never lets steam into 
the governor. If W. had money in those 





——_—_-@pe——_—__— 


A Boston boarding-house mistress has just 
failed. Among her liabilities is a mortgage 
of $427 on machinery. She mnst have had 

‘a complete plant of hash-making machinery. 


| governors, it would have been on judgment, 
and they would have had a fair show. 

If the governors had had a_ responsible 
| man’s name on them, W. would not have 
abused an offer, for he would not have had 
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it. Inventors should be protected as well as 
purchasers. 

* * * ‘There’s no joke about a good 
many machine men paying themselves more | 
for their product than others would charge. | 

If the future of a product is established, 
and if the projectors have plenty of money, | 
there is no doubt but what prudence would 
suggest the starting of a factory arranged ex- 
pressly for the specialty in hand. Such in-| 
vestments of cash and skill are wise, if the 
business is known to be permanent. But in 
many cases a party finds himself the pro- | 
prietor of a device, which, by testing the | 
market, he has found to be in demand. He 
has but ten or fifteen thousand dollars in the | 
world, and is a man whose services are in| 
demand in certain branches. What shall he 
do with his immortal invention? He can 
take it into certain localities, where manu- | 
facture has run in that line, and can contract 
to have the thing built in shops equipped 
with a world of special tools adapted to the 
line, With corps of workmen skilled in that 
line; and with market facilities of years of | 
growth. He gets his machines without 
investing a cent in manufacturing facilities. | 
He gets them made to specification and runs | 
no risk. If he sees fit to work the market 
himself he has his whole means as a working 
capital, and when his device gives way to) 
something newer or better, he quits, with his 
profits in cash, and his manufacturers are 
where they started; that is they have made a 
profit, and have the same plant they com- 
menced with. 

The other way for our man to go at the 
thing, is to start a shop. Work close finan- 
cially, and work like a major every day, and 
use up three years’ time getting his system of 
manufacture reduced to a science, and then 
his money is gone, and he is ready for the 
market, and some later thing has been in the 
market six months. It is certainly a fact, 
that it takes three years to organize a factory | 
so a thing can be made as economically as a_ 
well-organized concern already existing can 
make it. Our man’s small pile of money 
won't touch such a thing, and he has to let 
outsiders in to share the profits which he 
might have had himself if he had let the fac- 
tory project alone. He can contract for his 
stuff, go into the market at once, and come 
out winner, and quit long before a factory 
can get ready to build a thing not wanted 
when it is ready. The factory project must 
certainly start from a desire to get the manu- 
facturer’s as well as the factor’s profit; but I 
think, that in a great many cases, the enor- 
mous expense of organization will by far 
overbalance that little thing we call manu- 
facturer’s profit, a thing that in many cases 
you can stick in your eye without damage to 
the eye. And besides that, the manufacturer 
involves a host of officers to share the profit 
if it ever comes. The question is: Is the real 
party’s net gain as much under a manufac- 
turing system as under a contract system? 
It’s a big lot of work which he must do for 
nothing, and in a few short years there is one 
more idle concern and a hundred employees 
idle, who have been seduced into a shop 
which never ought to have been started. 

* * * There is a vast amount of valua- 
ble experience among the readers of the 
AMERICAN Macuinist, and if any word of 
mine shall tend to call its possessors forward, 
I shall feel that I have been of service in- 
deed. Iam anxious to hear something about, 
or all about, pay systems for the shop. If 
Jones has twenty men he has no trouble in 
keeping time and paying off. The common 
Sstationer’s time-book answers every purpose, 
but he must keep a ledger account with each | 
man. I will refer to the system most in use, | 
and, perhaps, this reference will result in| 
bringing other plans to the front. I do not | 
refer to any cost accounts, but simply to the | 
time and pay accounts of labor. | 

A man goes to work and we wish to know 
how we can best keep his accounts, if he is | 
one of five hundred men. The commonest | 
plan is for a foreman or time-keeper to check 
the man on entrance to the premises, check 
again if he leaves before regular time, total 
the thing each week and enter the totals in a, 
pay roll, which is receipted each pay day. | 


| 
| 
| 
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IMPROVED BAND Saw MACHINE. ieee : 
_with one hand. The saws are not liable to 


it is difficult to correct errors, it keeps men 
too late at pay, and asksa man to sign a thing 
without time to figure it. Another plan is to 
take up time ina time-book ruled so as to 
work up directly into a pay roll and receive 
the payee’s signature. Same objections. 
Still another is to give each man a pay-book 
ruled for days, rate of pay, balance at last 
pay, and amount due this pay. The books 
are turned in before pay day, calculated and 








NEW buzz or 


returned to the man with check or cash en- 
closed. This is the best I have ever seen, for 
it puts a man on his honor, and saves all 
work and avoids all error. The only pay- 
book kept in the office is a ‘‘ balance due” 
account. 
job books are bound to destroy the accuracy 
of pay rolls or job cost accounts. Receipts 


from men on a book pay roll are of no value | 
The objections are,that it makes lots of work, 1 court, and consumetime. The time being 


Attempts to pay from the regular | 


known, a good way to pay is to enclose cash 
| in an envelope, with a receipt to be signed at | 
| home and returned next day. Such a receipt | 
will pass a jury. If it is not customary to | 

pay cash in full, a due bill in full should also | 
be enclosed, and the receipt should be an 
itemized receipt in full to pay day. Stubs in 
| the due-bill book show balance due labor on 
|pay day. Instead of the individual book 
referred to above, a bill system may take its 
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| saw tension. 
front, the latter being adjustable by a single 
| set screw, which is entirely reliable because 


The above bill is simply paid and charged 
‘to labor. 

The best thing about this plan is, that you 
only have to pay Thompson for the time he 
works. He never will certify to a false bill 
without being kicked out of the shop by the 
other men. Men will delight, however, in 
picking vou up on any plan which presumes 
on their dishonesty, and seeks to guard 
against it.. The above is the Government 
plan of paying army officers, and is found to 
add much to the morals of the class. 

Yours respectfully, 
CHORDAL. 


ee 


Improved Wood Working Machines. 





The superiority of American wood-work- 
ing machinery, both in design and quality of 
workmanship, was sooner recognized abroad 
than the peculiar merits of our machine tools. 
As aresult, our manufacturers of wood-work- 
ing machinery are finding a profitable market 

for their productions in many countries, where 
but little trade has been developed in iron 
cutting tools. This has stimulated improve- 
ments to a degree that never would have been 
reached with the sole dependence on a home 





, market, and renders it probable that America 


will always keep ahead in the perfection of 
wood-working machines. We present on 
this page views of two excellent machines, 
one for sawing and the other for planing, 
both manufactured by P. Pryibil (successor 
to First & Pryibil), 461 West 40th St., New 
York. The first illustration represents an 
improved form of their well-known band- 
sawing machine (No. 2.) The frame of this 
machine is what is known as a box frame, 
and possesses extra strength in proportion to 
its weight and size. The lower bearing is 
fixed and the upper one adjustable for the 
The saw is guided back and 


the guide is counterweighted, as shown. This 
plan of counterbalancing the adjustable 
guide is a special advantage, greatly facili- 
tating the adjustment, which may be made 


break, owing to an improved patent slide- 
bearing which adjusts itself according to the 
expansion or contraction of the saw. It 
guides the blade immediately above and be- 
low the work, also at the back of the table 
near the frame. The pulley wheels are very 
carefully balanced, which insures steadiness 
in the running of the saw. The saws can be 
run at high speed withentire safety, owing 
to the skillful combination of materials in 
the elastic portion of the saw. 

To regulate the tension of the saw blade 
the upper bearing is in a box sliding in 
guides and adjustable by means of the band 
wheel and screw. The wheels are 40 inches 
in diameter, the sawing space 15 inches. 
The machine weighs 1600 pounds. Its total 
height is 8 feet, 9 inches; depth, 6 feet; width, 
3 feet. The speed should be 350 to 375 revo- 
lutions per minute. 

The second illustration shows a new buzz 
or hand planer, which is a great labor-saving 
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llaAnp PLANER. 


machine, and is adapted to a very wide range 
of work. It is particularly adapted to pre- 
pare work for glue joints of any length or at 
any angle, and it is claimed, will perform 
about eight times the quantity, and a far su- 
'perior quality of work to that possible by 
‘hand labor. It is also adapted to squaring, 
leveling, smoothing, tongueing and groov- 
_ing, and planing out of wind. It will take 
| the place of a Daniel’s Planer on light work, 
| and accomplish the same work in half the 
time. Furniture, chair, carriage and wagon 
and car builders, also piano makers find this 
machine well suited to their requirements. 
It is built in a substantial manner, entirely of 


place and have some advantages. , This con-| iron and steel, and is heavier than most 


sists in furnishing men with blanks in this 
form: 

‘ ‘* JUNE 26th, 1879. 
\‘* To the Evie City Tron Works. 
‘I certify, that since last bill was rendered, 
| Il have worked 54 hours for you up to quit- 
| ting time to-day. 


| $16.20. GEORGE W. THOMPSON. 


‘* Received Payment, 
| ‘* GEORGE W. THOMPSON.” 


This at 30 cents per hour, | 


| other similar machines of its size. The open- 
ing for the cutters is very small. The front 
‘table is adjustable to regulate the depth of 
the cut, and the machine can be so adjusted 
as to plane a little hollow. Each machine 
has an adjustable gauge for either square or 
miter work. 
For further particula’s apply to the manu- 
facturer as above. 

















































The Expert. 


BY STEPHEN ROPER, ENGINEER. 


The ‘‘ expert,” though a growth of recent | 


origin, has become, as though it were, an 


institution among us, and that his calling is | 


not recognized as a profession is none of his 
fault, as he advertises himself liberally, and 
leaves no stone unturned to make himself 
known individually. He is not always a man 
of extraordinary intellect or mechanical 
genius, though in this, as in other pursuits, 
there are honorable exceptions—men of rare 
ability; but it is the average “ expert,” who 
would have you understand that his stock of 
knowledge embraces all branches of mechan- 
ics and the mechanical arts, that we intend 
to make the subject of this article. As ac- 
cording to his own statement, in a majority 
of cases, the latest and most important im- 
provement in any labor-saving machine is an 
old thing that he got up years ago, but did 
not consider of sufficient importance to 
patent ; if you will step into his office some 
day, he will show you the model. 

If you call the expert’s attention to any 
intended improvement in 
any machine or steam en- 
gine, he shrewdly shakes 
his head as a warning not 
to attempt it, simply for 
the reason that he is op- 
posed to anything that has 
not originated with him- 
self. If his advice be asked 
on any knotty mechanical 
problem, he frequently 
consults his watch and 
discovers that he has an 
engagement at his office or 
some other place, just at 
that time ; and when af- 
terwards told that the 
thing was successfully un- 
raveled by others, and 
found to be practicable, 
he exclaims, ‘‘ Just my 
idea, exactly !” and_pro- 
pounds the query, ‘‘ Did I 
not tell you so?” When 
requested to suggest an 
improvement in a compli- 
vated machine, he fre- 
quently places his head 
between his hands to re- 
lieve the racking pain to 
which his brain is ex- 
posed,and actually groans 
with the weight of respon- 
sibility that society places 
on his shoulders, and the 
incessant strain to which 
the mechanical world sub. 
jects his intellect. No 
class of persons are so ghy 
in expressing a bold, con- 
fident opinion as the ‘‘ av- 
erage expert.” He seems 
to feel as if he was hardly 
ever master of the situa- 
tion, and that he is treading on slippery 
ground, This, perhaps, arises from the fact 
that he entertains the idea that some member 
of his own ‘‘ ilk” will come forward and re- 
fute his calculations and theories; he is, there- 
fore, in many instances, provokingly shy in 
stating what he honestly 
to express himself openly 

The average expert is 





means, and is loth 
and above board. 
a chronic witness, 


not only before coroners’ juries, but in State, | 


District, and U. 8. Courts. Of course, all 
the cases in which he testified were of great 
importance, and their decision hinged on his 
testimony, as they were invariably decided in 
favor of the party who employed him. A por- 
tion of his self-imposed duties is to indicate 
the horse-power of steam engines, and make 
an analysis of diagrams; though this latter 


he frequently declines to do, especially if he | 


thinks his analysis is to be subjected to a 
close criticism, since, according to his own 
statement, in consequence of the multiplicity 
of his engagements, he has long ago allowed 
younger members of the profession to mo- 
nopolize that branch of his business. No 
class of men, of the same calling, place so 
low an estimate on each other’s individual 


—_ 
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| talents, as experts; they never fail to inveigh 

against, or sneer at each other’s capabilities, 
| whenever they can find an opportunity. As 
a result, they hardly ever ‘‘hunt in pairs,” 
ach preferring to pursue his own devious 
course. 

While the talented expert has undoubted- 
/ly done much towards the perfection of the 
steam engine, by making engineers and 
| steam users better acquainted with the ad- 
| vantages of the indicator; the average expert 
has contributed liberally to counteract the 
same effect and prevent its general applica- 
tion, inasmuch as the conclusions he arrived 
at were so notoriously incorrect, that steam 
users lost all faith in the reliability of the 
‘indicator, instead of repudiating the expert’s | 
conclusions. Deceived as to the condition 
‘of their engines, and the power they were 
exerting, they could see no return for the 
outlay they had made. The diagrams show- 
ing the workings of their engines were in- 
variably unaccompanied by anything ap- 
proaching a scientific analysis, showing the 
power exerted, and the quantity of water, 
and, consequently, of fuel consumed. There 
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are several notorious experts in the city of | at Napanee, 
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| tical mechanics. which turned out to be em- 
| inently satisfactory to all parties concerned, 
‘except the experts, who seemed very indig- 
/nant at what they considered an infringe- 


prived them of an opportunity of spreading 
| themselves individually on the witness stand. 
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agree, and, in order to leave nothing undone 
in coming toan amicable understanding, the 
owner of the steam power suggested that 
they call in three other men of their own 
profession. The five experts indicated the 
engine separately, determined that the power 
which it was exerting ranged all the way 
from 30 to 60 horse, and after a wrangle ex- 
tending over several months, they were un- 
able to come to any other conclusion; conse- 
quently they were invited to send in their 
bills, as the proprietor became satisfied that 
there was no chance of their agreeing, and 
that he must eventually look to the law to 
settle the difficulty. When the case came 
up for adjudication, the judge suggested 
that it be left to the arbitration of three prac- 


ment on their inalienable rights ; as it de- 





— e@ipe 
The stock subscriptions for a brush factory 
P. O., are complete. 
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SECTIONAL View OF Bucker RETURN STEAM TRAP. 


Philadelphia, as in all other cities of any | 
size, who are ever ready to apply the indica- 
tor tou steam engines, and who think they 
fulfill all the requirements of their calling | 
when they expose to the view of the owner 
certain tracings on slips of paper, which they 
inform him are indicator diagrams, and 
which, without a clear analysis, are about 
as intellegible to him as so many hieroglyph- 
ics onan Egyptian monument. The disap- 
pointment and distrust of those who employ 
them are heightened by the fact that no two 
of them hardly ever agree on the character 
of any set of diagrams; unless that, perhaps, 
they may have agreed beforehand to agree, 
however different their individual conclu- 
\sions may have been, which, perhaps, with 
due deference, is very often the case. 

A difficulty arose between the proprietor 
of a factory, in the neighborhood of Philadel- 


The Bucket Return Steam Trap. 


Every steam user has experienced the need | 
of a practical method of returning, under | 
pressure to the boiler, the water of conden- | 
sation from steam pipes and the jackets of | 


cylinders. Such a result is demanded alike | 


| by all the economies of power, fuel and time, | 
and therefore should commend itself directly 


to the exchequer of every user of steam 
power. 

The first practical contrivance for this 
purpose to come into general use was the grav- 
itating return trap, invented by Mr. James) 
H. Blessing, of Albany, N. Y. This device | 
is well-known to the readers of the AMERI- 
cAN Macuinist, its principle being to make | 


\the weight of the water of condensation | 


counter-balance the weight at the opposite 


phia, and his tenants, to whom he rented | 


power, as to the amount that each was us- 
ing ; and, in order to arrive at some accurate 
/conclusion, he invited two prominent ex- 
perts to investigate the matter thoroughly, 
jand report. After giving the subject atten- | 
ition for some time, they were unable to, 





| 


end of the lever, thus causing sufficient | 


gravity-motion of the same, to work a device 
called the equalizing valve, which communi- 
cates with the boiler, establishes an equili- 
brium of pressure, and enables the water by 
| its own weight to descend through the check 
valve from the gravitating sphere into the 
boiler. 
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The practical working of this device has 
been so satisfactory to the steam users who 
have tried it, that it has become necessary 
to adopt its general principle to cases that 
sometimes occur, where, from the limit of 
available space, it has been difficult to ar- 
range the various pipes so as to secure suf- 
ficient freedom of movement. 

To meet cases of this kind, Mr. Blessing 
has invented a steam trap, which, while it 
accomplishes all the work performed by 
the gravitating return trap, and is equally 
satisfactory as to its mode of action, and its 
results, is a stationary trap with rigid con- 
nections. This new invention is named the 
Bucket Return Trap, and is now for the first 
time introduced to the public, with the full 
assurance that, in addition to its other ad- 
vantages, it will especially commend itself in 
the fact that the steam valves and the devices 
actuating it are enclosed wholly within the 
trap itself, obviating thereby the necessity of 
stuffing boxes and other like contrivances. 

Like the device which it supplements, this 
trap automatically drains the water of con- 
densation from heating coils, and returns the 
same to the boiler, whether the coils be above 
or below the water level 
in boiler, thus doing away 
with pumps and other 
mechanical devices for 
such purposes. 

Both styles of the traps 
mentioned above are man- 
ufactured under various 
patents and reissues by 
the Albany Steam Trap 
Co., of Albany, N. Y., 
and are claiming the at- 
tention of engine owners 
in every part of the Eng- 
lish-speaking world. 

Supplying a real and 
universal want as they 
do, the market, of course, 
must necessarily be world- 
wide, affording another 
instance of the tribute 
paid to Yankee mechan- 
ical skill. 
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‘‘Putty,” says an ex- 
change, ‘‘is now put up 
in one, two and three 
pound pasteboard boxes, 
which makes it nice shelf 
goods.” This will make 
it convenient for manu- 
facturers of cheap mach- 
inery and iron castings 
who require frequent 
putty supplies to plug up 
holes in the metal and 
smooth off rough places. 
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The Lobdell Car Wheel 
Company of Wilmington 
are building a large ad- 
dition to their already 
extensive works. 


—_+=p-—__—_ 
Available Heat of Combustion. 


We take the following from ‘‘ A Practical 
Treatise on the Combustion of Coal” by 
Wm. M. Barr, a recent work which was re- 
viewed in our issue of June 28th: 

‘The available heat of combustion, of one 
pound of a given sort of fuel, is that part of 
the total heat of combustion which is com- 


'municated to the body to heat which the fuel 


is burned; for example, to the water in a 
steam boiler 

“The efficiency of a furnace, for a given 
sort of fuel, is the proportion which the 
available heat bears to the total heat, when 
the given sort of fuel is burned in the given 
furnace. 

‘*The word ‘ furnace’ is here to be under- 
stood to comprehend, not merely the cham- 
ber in which the combustion takes place, but 
the whole apparatus for burning the fuel 
and transferring heat to the body to be 
heated, including ash-pit, air holes, flame 
chamber, flues, tubes, and heating surface 
of any kind, and chimney. 

‘‘The theoretical heat of any given fuel is 
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easily determined, its proximate or element- 
ary analysis being known; but the actual 
available heat is not so easily arrived at, and 
can only be determined by a series of more 
or less elaborate experiments or trials in 
actual use. In steam boilers the efficiency 
of the furnace is measured by the pounds of 
water evaporated per pound of coal burned 
on the grate, under known conditions. This 
will always be found to be below the theo- 
retical quantity, and may be accounted for 
in many ways. 

‘Heat, like water, or steam, must flow 
from a higher to a lower level in order to be- 
come available, and in this flow or transfer 
there is a loss, which is explained in the arti- 
cle on the dissipation of energy. 

“There is a loss due to the radiation 
of heat from the sides of the furnace; this 
may be prevented in part by building hollow 
walls around the furnace. 

‘‘ There is a loss in the use of cold instead 
of heated air for supplying the oxygen to the 
burning fuel. This may be remedied in part 
by forcing the air through the hollow space 
left between the two walls, as suggested in 
the preceding paragraph. 

‘* There is a loss occasioned by the differ- 
ence of temperature between the escaping 
gases and that of the atmosphere necessary 
to produce natural draft. This may be 
largely overcome by using a forced draft, 
and dispensing with a chimney altogether, 
except one sufficient to get rid of the noxious 
gases; in which case it will act as an outlet 
only, the gases being forced into the open 
air by a pressure behind them, and thus more 
heat may be abstracted from them than if 
the temperature were used for assisting the 
draft. 

‘‘There is a loss by the waste of unburned 
fuel passing off as smoke, and that falling 
through the grates into the ash-pit uncon- 
sumed. 

“‘There is loss by imperfect combustion, 
that is, loss by the formation of carbonic 
oxide instead of carbonic acid. 

‘« The consideration of each of these forms 
of loss has been undertaken elsewhere in 
this volume, and need not be repeated here. 
There is no method by which the efficiency 
of a furnace can be exactly determined, ex- 
cept by an experimental test in actual ser- 
vice. 

‘The quantity of water evaporated from 
and at 212° per pound of coal, varies in or- 
dinary practice from six to 
ten pounds ; ten pounds is 
considered a very fair evap- 
oration, and is probably 
much above the average ; 
this is about seventy-one per 
cent. of the theoretical, if we 
assume fourteen pounds as 
the average theoretical evap- 
oration power of good coal 
and coke. 

‘« With inferior coal the re- 
sults would be far below this; 
the quality of the coal or coke 
used must be taken into ac- 
count, as well as the con- 
struction of the furnace, and 
to obtain the highest results, the furnace 
should have its details arranged with special 
reference to the burning of a particular fuel, 
as may be found after a trial, the best and 
most economical arrangement for that fuel.” 
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Progress in Lathe Building. 





This is the age of machinery. If, as some 
believe, the engine lathe is the most import- 
ant of machines, we should have better tools 
of this kind than is frequently met with. 
Some years ago western parties purchased a 


2-inch belt, front spindle bearing 1% x 24, 
rack cast and left in the rough, short car- 
riage and small ways. This was said to be 
first-class. There are too many like it, as 
many workmen know. 

At the Centennial there was, in some re- 
spects, a fine 16-inch lathe, with only ;5, inch 
bearing on each side of carriage-ways, with 
small spindle and narrow cone. Now these 
are serious defects, though not all ; and the 
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wonder is, so many are tolerated in this age 
of boasted mechanical progress, 

A real machinist can almost love a good 
lathe, but it must have as many as possible 
of the good points. The live spindle bearings 
should be large and long, wide cone, long 
and wide bearing surfaces to carriage, stiff- 
ness under heavy work, simplicity of parts, 
good material, convenience of handling, and 
accurate workmanship. If to these we add, 
ease of keeping clean, and neatness of de- 
sign, we shall have a too] to admire—some- 
thing to stimulate our skill, as well as a ma- 
chine for real and profitable service. 

Some of our tools of this class are really 
fine specimens of what a lathe ought to be. 
But our machine tool builders will hardly 
be wise if they stop improvements. For in- 
stance, Can’t they produce a machine that 
will not catch and hold so much dirt and 
grit, which is bad for the machine as well as 
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Tires and Springs. 





We find the following practical informa- 
tion in regard to carriage tires and springs in 
a late issue of the Carriage Monthly in answer 
to some of its correspondents : 

‘First, make the tire perfectly straight by 
drawing (cold) on the flat portion of the con- 
caved or curved side, next to the edge, and 
never straighten by hammering on the edge. 
Next, remove all winds or twists by using the 
vise and twisting wrench. Next, be careful 
to have the rolls or bender so adjusted as to 
have the circle of the tire smaller than the 
wheel, increasing the circle by pulling apart, 
not hammering. Scarf and rivet points, so as 
to avoid the slipping either way of the points. 
Weld and fit the part welded as to suit the 
precise shape of the wheel, which may be 
done by taking a piece of band iron and 
bending it on the edge, so as to suit shape of 





































Bucket REtTurRN STEAM TRAP. 


that it will not so soon wear out of line ? 


surfaces to carriage longer and wider ? to 





{needed motions with fewer parts ? 


Would it not be well to make the wearing | 


| 


give stiffness without clumsiness, and all the | mer. | 
Not | the helper hold a wooden mallet with thick | 


Next, heat the tire to a uniform | 
heat, not red hot, of about 800° or 900°, and | 
apply to the wheel. Apply as little water as 
possible, and rap up lightly with small ham- | 
Next, stand the wheel up, and have | 


the iron is the weaker agent, and has to suc- 
cumb to the force applied by the tire in con- 
traction, which causes that of which com- 
plaint is made. 

‘The cooling off of the tire to that extent 
which does not leave heat enough to absorb 
the dampness between the rim and tire, 
causes the rim to swell, and from the fact of 
its being able to yield but with the grain, the 
rim becomes checked, which, on re-drying, 
shows the split or check. Too great pains 
cannot be taken in the matter of tire-setting. 
The rolls should be of the most improved 
patterns ; the flag or plate upon which the 
wheel rests while putting on the tires cannot 
be too true in shape on its face, but, if true, 
will allow the tire to remain perfectly true. 

‘‘Our correspondent’s question relative to 
springs is very ambiguous, and does not. per- 
mit of equal answer, as does the one on tires. 
We say ambiguous, because there are so 

many Classes of vehicles 
which carry the weight men- 
tioned, and yet are of such 
construction as to require 
totally different construction 
insprings. Presuming, from 
the section in which our cor- 
respondent does business, 
that the vehicle in question 
is a four-passenger rock- 
away, we would say for front 
springs two elliptics, steel, 
14 inches wide, 386 inches 
long, 8 inches open; head or 
main plates of No. 2 steel ; 
the next two plates of No. 3 
steel, and the outer plates of 
No. 4 steel ; or all the plates 
of No. 3 steel. The main 
plates being of a heavy grade 
of steel, being backed by 
lighter or reduced grades, 
retains sustaining capacity 
and improves elasticity, and 
also prevents, to a greater 
extent, the matter of fracture 
from collapse or recoil. 

‘For the back springs, use 
the three-fourth elliptic and 
cross-spring, 39 inches long, 
9 inches open, and of the 
same grade of steel and num- 
ber of plates as with the front 
spring, with this exception— 
if the cross spring be over 
38 inches long, and not more 
than 40 inches, make the 
muin plate and plate adjoin- 
ing of No. 2-steel ; the other 
or remaining plates of No. 3 

: steel. But if over 40 inches 
long, use five plates in cross- 

spring. Main plate No. 2 

steel, secured, and third plate 

No. 3 steel; fourth plate No. 

4 steel, and fifth plate No. 5 

steel. 

‘““These dimensions will 
be found equitable for vehi- 
cles of this class, calculated 
to carry four ordinary-sized 
persons, weighing from 150 


the workman, and bad for the owner? Can’t| wheel, which apply to inner side of tire at, to 175 pounds each, while a fifth person 
the front bearing to spindle be so constructed | the weld. 


may be added without danger of breaking ; 
or will carry three persons and give off a fair 
amount of elasticity, or enough to continue 
riding not unpleasant.” 


—__—_ eae —__. 


/much more outside finish, but thoroughly , leather cover on the rim, raising the wheel just} In the New York County Clerk’s office 


| good work on all vital wearing parts. 


|clear of the floor, and rap down the open 


| It may be that we have beat the world on! places of the tire, which yields quite readily 


|machinery. If so, there is cause for some 
| pride, but none whatever for stopping—ra- 


| 


while warm. Next, face the rim even with 
the tire, and cool, not cold, leaving sufficient 


| ther the more cause for greater effort, more; heat in the tire to absorb any dampness 


|thought, and finer skill. 


| work may be better. The engine lathe is 
the king of tools. H. Norron, 


Bernardstown, Mass. 





ape 


| have larger demands for best grade of work 
| now than for five years past. A large per 





there is demand for good workmen. 


The carriage builders at Amesbury, Mass., | 


cent. of them are running on orders, and | 





Our téols need | which may exist between the rim and the 
lathe made in ‘‘ Old Mass.” A 20-inch swing, |to be better in all possible ways that our| tire. 


“An uneven heating of the tire, black hot in | 
some places, and red hot in others, has a bad | 
effect on the rim, the greater the heat the | 
greater the expansion, and naturally the | 
greater contraction on cooling. The red | 
heat chars the wood, and forms a rigid seat | 
for the tire at that point, which allows of no 
moving of the tire beyond the overheated 
portion to compensate for the contraction. | 


‘Something has to yield, and in this instance | 


lately, articles of incorporation were filed by 
the ‘‘ New York Steam-power and Heating 
Company,” the organization of which Gen. 
Spinola was the promoter. The incorporat- 
ors, who are to be the trustees for the first 
year, are Henry F. Stebbins, Edward Pierre- 


| pont, Marshall O. Roberts, Edwin D. Mor- 


gan, Hugh J. Jewett, Robert Lenox Kennedy, 
Nelson M. Bickwith, and Henry F. Vail. 
The capital stock is $5,000,000, divided up 
into 50,000 shares, and the corporation is to 
be in existence fifty years. Its objects are to 
convey steam through the streets, to heat all 
the building, for cooking, heating of water 
in houses, for motive power, for clearing the 
streets of snow and ice, and other purposes 
where steam can be applied. 
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Cast Iron Car Wheels. 


While the advantages of chilled cast-iron | 
wheels for the use of car and engine service, | 
their low first cost, simple form, homo- 
gencousness and consequent non-liability to 
break under changing temperature seem to 
be generally admitted, one very forcible ob- 
jection urged against them is their lack of 
uniformity in their durability. Although 
some wheels make a very high mileage, others 
manufactured at the same time, of the same 
pattern and iron, fail early and thus largely 
reduce the average mileage. In examining 
into the cause of this, our attention is drawn 





to the fact that about 20 per cent. of the car | 


wheels, and from 30 to 40 per cent. 
of the engine wheels which fail, are 
condemned for what are known as 
“tread defects,” or ‘‘chill failings,” 
such as become ‘‘comby,” develop- 
ing ‘‘seams” and “shelling out.” 

Further careful observation re- 
veals the fact, that the ‘‘ comby ” 
tread is caused by scoria or other 
impurities, which, entering the 

‘mold with the iron, float against the 
chill and become fixed in the tread. 
The ‘‘seams” or ‘‘ cold cracks ” are 
caused by a check in the flow of the 
metal into the mould, while the 
large surface of the plate is filling. 

They generally occur at a point 
opposite where the plate joins the 
tread, and are frequently caused, in 
a measure, by the fluid metal having 
been allowed to become compara- 
tively cool and sluggish. The,‘‘spot- 
ing” or ‘‘shelling out” is caused 
by what are known as ‘‘ cold shot.” 
As wheels are ordinarily cast, the 
metal poured directly from the ladle 
into the molds, fills up the hub part 
to the line where it flows into the 
brackets, and then passes in driblets by one 
bracket after another to the chill. The 
metal thus reaches the chill in several streams 
of different temperatures, and some of it, as 
it strikes the cold iron, chills into ‘cold 
shot,” which become fixed in the tread with- 
out welding, or thoroughly amalgamating 
with the surrounding metal. 

Of course the most highly chilling irons 
are the most liable to form ‘‘cold shot,” and 
thus it happens that this defect is found most 
frequently in the wheels that have the deep- 
est chill, and which, therefore, might other- 
wise have given the highest mileage. 

Of wheels chilled sufficiently to run 50,000 
miles, in ordinary service, probably not 
more than 10 per cent. are free from latent 
tread defects. Frequently they are never 
discovered, as the nature of the service has 
much to do with their development. 

By referring to the accompanying illustra- 
tions, we will proceed to describe a new pro- 
cess by which the causes which produce the 
defects herein set forth are said to be avoided. 
Fig. 1 represents the section of a wheel 
mold, where it will be seen that the hub 
core A is formed with a concave top B, while 
the core seat C Cis of convex shape, the 
center part being lower than the perimeter 
of the top of the core. Figs. 3 and 4 repre- 
sent a side elevation and plan of the core A. 
There is a space between, which is formed 
by a core print (fig. 2) in the pattern. This 
space connects the receiving chamber E 
above with the mold by passage-ways DD, 
formed in the side of the top of the core. 
The combined area of these passage-ways is 
less than that of the conduit F from the re- 
ceiving chamber. 

This simple device skims the molten metal 
of all impurities which rise and are retained 
in the receiving chamber. It also regulates 
the pressure and distribution of the metal 
within the mold. 

The metal upon entering the mold, first 
flows to the lower hub part at H,H, whence | 
it is at once conveyed by the ‘* sprue-ways,” 
G,G, to the lower rim part at JJ. In passing 
into these ‘‘ sprue-ways ” it is again skimmed 
at their mouth. The rim of the wheel thus 
fills as rapidly as the hub, and the metal 
(not being allowed, as in ordinary practice, 
to cool in passing over the plates and through 
the brackets) reaches the chill at a very high 
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wheel fills so rapidly, and with such hot and 
pure metal, that ‘‘cold-shot”’ cannot form. 
And even should they form, they would be 
carried by the stream of metal to a point in 
the tread beyond the rail line. The uniform- 
ity in the temperature of the fluid metal, as it 
reaches the chill, causes the chill to expand 
equally, preserving its round form, and 
securing almost perfect roundness in 
wheel. It also prevents ‘ chill-cracking.” 
It is claimed that wheels can be thus poured 
in from five to ten seconds, with iron as taken 
from the cupola, without a ‘ chill-crack.” 
Fig. 5 represents a sectional view of a 
single-plate wheel, and Fig. 6 one of a double- 





plate. It will be observed that every alter- 
nate rib is connected with the rim of the 
wheel, and ‘‘runs off to nothing” near the 
hub. The ribs between these are attached 
to the hub, and diminish in width toward 
the rim. 

This pattern of wheel, either single or 
double-plate, is so formed that no metal can 
reach the chill by way of the plates or 
brackets before the rim part of the wheel is 
full to a point beyond the rail intersection. 





the | 


| | i l ; 
| but uniform temperature. The tread of the | heretofore, and greater regularity, almost leven now only beginning to feel the strength 


| perfect uniformity in the depth of the chill, | 
|immunity from chill cracks, and consequent | 
ability to pour the iron at a very much | 
|higher temperature than has been possible | 
heretofore. | 
These wheels are manufactured by the 
3altimore Car Wheel Co., Baltimore, Md. | 
W. S. G. Baker, President. | 
——+>+—__—_ | 
Much discussion has been occasioned in | 
New Haven by the reduction in the wages of | 
city laborers from $1.50 to $1.25 a day. The 
feeling against it is so strong that it is thought 
the wages will be again placed at the old 
figure. 








a | 














Gleanings from the Foreign Press. | 


AMERICAN VS ENGLISH WORKMEN, 


We take the following from the British | 
Trade Journal: ‘*Wecannot,” it says, ‘call | 
the competition of a country like America 
foreign competition, as it comes from an) 
Anglo-Saxon nation of the same stock as our- 
selves ; but, looking at it in a trade light, it | 
is a foreign competition, and one of a very) 








The brackets are so placed that one-half of 
them are filled through the ‘‘sprue-ways,” 
by way of the rim, and brace the rim to the 
plate, and the other half are filled from the 
hub, and brace the plate to the hub. The 
plate is by this plan of brackets braced more 
securely than could be done in any other 
way with the same weight of metal. 

The arrangement of the brackets, while 
giving greater strength of form, makes it 
impossible for any metal to reach the chill, 
except through the ‘‘sprue-ways,” until the 
rim of the wheel has been fitted to a point 
beyond the line where in service the tread 
will intersect the rail. By these means the 
following results are claimed: 

Round wheels, free from tread defects, from 
strain in the plates and checking in the 
brackets; a deeper chill in the tread, with 
softer plate and hub than have been made 





serious 


nature. Although Americans are 
distant cousins of ours, they do not own a 
particle of relationship, or evince the slightest 
sympathy in the progress of our affairs, 
except to circumvent them as far as possible ; 
and this they are doing with considerable 


the United States 
in all directions ; 


ance, the doggedness, and the pertinacity of 


well-defined freshness of ingenuity and adapt 
ability which we have not got to anything 
like the same extent. The energy which 
they display in all that they undertake is a 


possessing inexhaustible resources, and by 
the exuberance of a constitution which is 





‘in full. 


success in many parts of the world. Though | 
so young, as compared with old England, | 
are making gigantic strides | 
and in sodoing, the Amer- | 
icans show that they have all the persever- | 


the British nation, conjoined with a certain | 


feeling developed by the consciousness of | 
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of thews and sinews. It would be better for 
us English, both employers and employed, 
if we took a little more trouble to study the 
industrial position of America, with which, 
very few comparatively are acquainted. 

Many people look upon Americans as in- 
genious workers who can supply us with 
‘*notions” particularly of labor-saving, or 
some other light and airy, character ; but, 
except the British employer is engaged in any 
particular branch of business in which he 
comes immediately in contact with American 
competition, or except he is one of the very 
few who have traveled through industrial 
America with his eyes open and an unpreju. 
diced mind, he has no idea of the 
scientific information, technical at- 
tainments, and keen foresight which 
preside over American industries, 
great and little. That America has 
already undergone great crises, such 
as few young countries have ever 
known ; that she has experienced 
the calamity of a fearfully devastat- 
ing Civil War ; that she has felt the 
throes of financial earthquakes with 
extraordinary severity; that she has 
suffered from strikes and trade dis- 
putes, equal in extent and mischief 
to those of England (which is saying 
as much as we can say)—all these 
facts prove that, like an unusually 
strong child, she has had her ‘‘erup- 
tions” carly, and with remarkable 
violence ; that, as a nation, the 
Americans are gaining their experi- 
ence of life in an early stage of 
their history, and that all their 
troubles have passed over their land, 
leaving fewer traces behind than any 
other country could expect.” 


—_+e+—__ 


‘Pierre A. Jodoin, iron foundry, of this 
city,” says the Montreal Journal of Com- 
merce, ‘‘fails under liabilities roughly esti- 
mated at $65,000. Jodoin bought into the 
business some four or five years ago. He 
was without experience or fitting qualifica- 


| tions, and it is not surprising that in under- 


taking to manage a foundry he has managed 
to founder a promising undertaking. The 
assignees came into possession of a large 
stock which has been gradually accumulat- 


ing upon Jodoin’s hands for want of buyers. 


A very large percentage of the liabililities 
consists of notes endorsed by Jodoin’s mother, 
a lady possessed of an ample fortune, who 
will be well able to cover her son’s default. 
The unsecured liabilities can hardly amount 
to $5,000, and will, in all probability, be met 
The only ultimate loser will be 
Jodoin himself, who has bought his business 
experience at the needlessly high price of a 
largely curtailed inheritance. The appren- 
ticeship system, though, on the whole, de- 
servedly out of favor in these times, is not 
without its virtues, and in default of it we 
would recommend all who would manage 
a business, especially one so complex, so un- 
certain, and so liable to leakages as that of 
an iron foundry, to take practical lessons as 
an employee before assuming grave responsi- 
bilities.” 
—+-—__—_ 

To obtain the deep black polish on iron or 
steel, says the Engineer, it is necessary to 
boil one part of sulphur in ten parts of oil of 
turpentine, the product of which is a brown 
sulphuric oil of disagreeable smell. This 
should be put on the outside as lightly as 
possible, and heated over a spirit lamp till 
the required black polish is obtained. 

——  eape ——— 

The Illinois Railroad Commissioners have 
obtained returns from twenty-six railroad 
companies, which show that the ‘‘life” of a 
locomotive engine varies from 8 to 24 years, 
and that the general average is 1514 years. 
Passenger cars ‘‘live” from 8 to 20 years, the 
average being 154 years; the average life of 
stock cars is ten years, and of freight cars 
11}. Railroad bridges of wood endure from 
5 to 20 years. 


=>. 
Akron, Ohio, is soon to have a mailleable 
| iron works. 
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No. VII. 

There is something frightful this hot 
weather, Mr. Editor, in the thought of the 
AMERICAN MACHINIST as a weekly. That 
is to say, it is frightful from the standpoint 
of a luckless contributor, who is expected to 
toe the mark promptly every week, regard- 
less of , or, in other words, his article 
must come forth, come Fourth, or come 
what will! * * * * Having mercifully 
allowed you to recover, I will proceed to 
state my grievance. It is found on page 3, 
of the last number. Where! 02 where, did 
you get that rule for horse-power! It is 
in just so far an excuse that ‘‘ Exchange” is 
responsible for it; but just see what your 
scissors and paste pot are going to bring you 
to! You are not used to those tools—don’t 
try them ! 

Now, how is this for a rule: ‘‘ Multiply the 
area of the piston by the boiler pressure (/) 
and that by the piston travel in feet per 
min., divide by 33,000, and deduct thirteen 
per ct. for friction and condensation (/)’ Let us 
try it and see howit works. My engine is the 
conventional ‘‘3') Hoss,” ¢.e. 12” x 30”, runs 80 
turns, and I carry 80 Ibs. by gauge. Hence, 
area=113 sq. in.; piston travel 5 x 80=400 ft. 
113 x 80 x 400 

33000 =110; 13 per 
cent. of this is 14, which deducted leaves 
96 H. P.! Figures don’t lie, but Well, 
the ‘‘ Exchange” that concocted that rule 
knew just enough to suppose that because 
there was 80 lbs. in the boiler, there was 80 
lbs. in the cylinder too. I won't insult the 
intelligence of your readers by saying that it 
takes a pretty heavy load on an engine, either 
automatic or throttling, to bring the average 
cylinder pressure up to one-half of the boiler 
pressure. It would be barely passable to say 
‘* Deduct 138 per cent. for friction, and 50 per 
cent. for absurdity.” It might then hit the 
average case within 50 per cent. of facts—or 
it might not. And then the idea of deduct- 
ing from the power for condensation! I sus- 
pect that neither ‘“‘ Exchange,” nor anybody 
else, ever saw a boiler or pipe in any practical 
case, which would not keep the engine 
ploughing along with the required pressure 
back of the piston, in spite of all the con- 
densation that ever took place. Condensa- 
tion is quite a different matter, when you 
come to talk of economy, but in one sense it 
is actually a gain of power, since in auto- 
matic engines condensation implies re-evap- 
oration, which in turn means more pressure, 
and hence more power than would exist if 
the expansion were just perfect. 

The first rule given in the same article, 
though better, is still very crude. It says 
‘*Multiply by the average pressure,” etc., 
which is like Mrs. What’s-her-name’s rule for 
cooking a hare. ‘‘ First catch your hare,” etc. 
First find your average pressure !—without 
the indicator if youcan. Then too, ‘less 5 
Ibs. per sq. in. for friction” means that 14 
per cent. of the power of the engine is con- 
sumed in running itself, since the average 
load on an engine may be taken at 35 lbs. m. 
e. p. Now I don’t pretend to know of a per- 
sonal knowledge what the exact relation is 
between the power impressed on the piston 
and that given off on the belt, because I 
never experimented to find out, but I don’t 
believe the loss should be one-third of 14 per 
cent. If any of your readers have got any 
facts in the premises, now is just the time to 
get rid of them. 

I intended some time since to discuss what 
‘* power ” really consisted of, and should have 
done so, only I have had to stopand spar a 
little with some of the rest of the boys. I 
would like to correct that most wretched 
popular notion that the bore of the cylinder 
is the end all—and be—all of horse power. 
How firmly some people believe that the 
whole virtue of an engine—its capabilities as 
to driving the mill, its capacity to swallow 
coal and live, in short, its value to buy and 
pay for—is solely and totally summed up in 
and expressed by—what? the transverse 
lineal dimensions of the hole in one end of it ! 
Confining ourselves just now to the power 
question, we lay down the statement that the 
one measure of power for any engine is its 





Now for the rule, 








piston displacement, which is simply the num- | 


| 


ber of cubic inches through which the piston | 
travels per minute, and is, of course, the | 
product of the piston area by the piston | 
travel in inches—or more simply, for relative 

measurement, by the piston travel in feet. 
Now just as twice three are six, or three times | 
two are six, so it doesn’t matter whether 
our piston displacement is made up of three 
parts area to one part travel, or one part area 
to three parts travel. The power, by which 
I don’t mean some nominal abstract term, but 
the actual capability to drive the shaft and do 
the work, is precisely the same in each case. 





on that marked 3, and so the 
point turned first will not be true 
with that turned after. 

Take the same example, but 
with the center drilled as shown 
in Fig. 2. If nothing farther is ‘ 
done, and the piece put in the 
lathe and the work begun, the 
center will wear as shown by the 
dotted lines, and will keep chang- 
ing to one side, and the work 
done last be out of true with that 
done first. If, when the work is 
half done,the end be squared off 





Why! I happen to know a little engine, 
8’’x14” which in special cases runs as high as 
800 rev. per minute, before a probable m.e.p. 
of 30 lbs. Figure that up and it lands you 
square at 85 H. P. And yet, fellow engi- 
neers, what would be the penalty for proclaim- 
ing an 8’x14” in open market as an 80 horse 
engine ? And yet, it is just as actually 80 
H. P., as the conventional 16x86”, and 
what is more, it happens to be doing in this 
particular case, just about the same work 
that is usually done by that sized engine, and 
doing it well too. It wasn’t two weeks ago 
that the superintendent of a certain concern 
went around to all the engine builders, I 


20” engine. 
ft., down to the Smith—Jones, at 350 ft., he 
admitted no discrimination. His soul longed 
for twenty inches, and hang the power! 
The party that took the contract popularized 
some engineering, and sold him sixteen. 

Just by way of a closing illustration of 
how to use piston displacement in determin- 
ing power values, let me introduce my friend 
Brown, who has an 18''x42” of the ancient 
“*twice-a-week ” style, say 50 rev. It is 
about played out, so he proposes to replace 
it with a modern engine of the same power. 
His present piston displacement figures 254 x 


guess, in the country, and asked bids on a| 
From the Porter-Allen, at 1000 | 


|as shown in Fig. 3, the center 
| will wear in the opposite direc- 
| tion, producing a piece with vari- 
ous degrees of eccentricity. And 
so too, may the same results be 
expected if the piece is drilled 
and counter-sunk and then the 
work proceeded with, even if the 
first thing done is that of squar- 
ing the ends, for then the work- 
man starts out with his piece in 
the condition shown in Fig. 3. 
The only safe way is to drill 
the centers, then square off both 
ends of the piece until every 
vestige of chamfer worn in by 
the lathe centers is cut out, and 
‘then to countersink the piece. 
| Just whether the above has been 
| written as an apology for show- 
| ing the little device illustrated in 
| Fig. 4, or whether I have taken 
the trouble to show the device 
as an excuse for presenting the 
above theory is more than I can tell. 
way it is hoped that there is enough new 
about one or the other to pay most machin- 
ists for their trouble of reading through. 
The centering device shown will be pretty 
readily understood from the cut without 








7 x50=88900. He proposes to run the new 





Figd. 


engine 600 ft., hence for the same piston dis- 
88900 
placement its area must be “600 = 148 sq. 
in., which is about the area of a 14” piston. 
Hence his new engine will likely be a 
14x30”, at 120 rev., and that is all there is 
to it. This rule, unlike the one first dis- 
cussed, is sure fire, and may be depended 
upon every time. 
Wo. LEE CHURCH. 


P.S. In the June number the types 
made me give 12.80 cubic in. as the steam 
wasted from clearance per half revolution, 
from a 16” engine, showing 10 per cent. 
clearance. Take out the decimal, and read 
instead 1280, which is a much more import- 
ant figure. WL: &: 





| ee 
A Novel Centering Device. 





Editor of American Machinist : 


Sr: Careful lathemen perfectly well un- 
derstand the importance of center-drilling, 
counter-sinking and squaring up the ends of 
their work if the job is one requiring any 
precision ; but many do not see the necessity 
of taking this trouble, which, in many cases, 
is due, without doubt, to the fact that they 
have not studied out, or been shown, the 
consequences arising from neglecting these 
precautions. 

If the end of the piece to be turned is cut 
at an angle, as shown in Fig. 1, and center 
punched or dug out with a square center as 
shown, then put in the lathe and the turning 
proceeded with, the hole will be enlarged by 
wear without being increased by depth, and 
as a consequence, the piece will wobble on 
the center, but what is worse, the hole will 








wear away faster on the side marked @ than 


Fig 2. 


much explanation. It was made to use on 


U, 


Fig 8 
the hand lever drilling machine at the Cor- 


has a foot center in the platten, and it fits 
also the spindle of the centering lathe. The 


fine tools, two drills gin. and ,%in. in size 
with two corresponding counter-bores and 
one counter-sink. As 20 per cent. of the 
work is between 4in. and 14in. in size, the 
two sizes of drills answer fairly: well. 


first used to drill the centers, then the cor- 
responding counter-bore that faces oft per- 
fectly true a place about ;; in. in diameter, 
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IMPROVED PARALLEL VISE. 


and then the counter-sink. This, as it will 
be seen from the first reasoning, makes a 
perfect job. For a greater variety of work, 
and that of a large class, three different sized 
drills and one counter-bore might be used, 
the pin in the counter-bore from necessity 
being only the size of the smaller drill. 
With this simple device the ends of pieces 
can be properly prepared as cheaply as is 
done, but indifferently well in the old way. 

Joun E. SWEET. 
Syracuse, N. Y. 
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An Improved Parallel Vise. 





We exhibit on this page an engraving of a 
new parallel vise now being introduced by 





nell University Mechanical Laboratory, which | 


turning head or turret is a disc carrying the | 


Whichever drill that best suits the work is | 


Pierson & Co., 24 Broadway, New York. 
The principal points of excellence claimed 
| for it are: 1st, Superior workmanship, 2d, 
|The best material. 3d, The steel bar just 
above the screw and moving with it stiffens 
the jaws of the vise and enables it to hold 
‘large or small articles with equal facility, and 
prevents the thread of the screw being worn 
or wrenched by undue sidewise pressure up- 
on it. 4th, The chain which passes from a 
point directly under the screw, and over pul- 
leys to the extreme lower end of the vise, gives 
additional power to the jaws and keeps them 
parallel, thus making it very powerful. 

| Its great power lies in the combination of 
chain and rolls. 

| The jaws, A B which are of the long pat- 
tern, are drawn together by the screw, C, and 
| guided by the bars, D E, which are fixed in 
| the jaw, B, and pass through mortises in the 
jaw, A. A chain, F, is attached to the jaw, 
B, just below the screw, and passes over a 
pulley in the upper part of a slot in the jaw, 
A, and under a pulley in the lower end of 
the same slot, and is provided with a threaded 
rod which passes through an ear formed on 
the end of the bar, E. By means of this rod 
the chain is adjusted. The lower bar, E, 
rests upon a roller journaled in the lower end 
of the slot in jaw A. The box, G, which 
contains an internal thread for receiving the 
screw, C, has a flange which drops into a 
socket in the back of the jaw, A, and is pre- 
vented from turning by the bar D. 

When the jaws are open the chain, E, will 
cause the lower end of the jaw, B, to move 
|as rapidly as its upper end, which secures 
| parallelism of the jaws and renders them very 
| effective. 





ame 

The Battle Creek (Mich.) Machinery Co. 
|have orders for two of their paneling and 
dovetailing machines to go to Moscow, Rus- 
sia. 
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EDITORIAL ANNOUNCEMENT, 


G2™ Positively we will neither publish anything in our 
reading columns for pay or in consideration of advertis- 
ing patronage. Those who wish to recommend their 
wares to our readers can do 80 as fully as they choose 
in our advertising columns, but our editorial opinions 
are not for sale, Wegive no premiums to secure either 
subscribers or advertisers, 

e@ Weare not engaged in procuring patent rights, or 
in selling machinery ; nor have we any pet scheme to 
advance, or hobby to ride. 

G2 We invite correspondence from practical ma- 
shinists, engineers, inventors, draughtsmen, and all 
those specially interested in the occupations we repre- 
sent, on subjects pertaining to machinery. 
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The Junk Shop Trade. 

It is reported to be one of the familiar re- 
marks of the irrepressible Barnum that the 
American people like to be humbugged. 
Whether Barnum was the first to discover 
this we will not inquire ; certain it is there 
are scores of sharp-witted fellows in every 
line of business who act apparently upon the 
same faith as that expressed by him. The 
machinery trade constitutes no exception to 
their operations, for in it are a class of men— 
respectable and respected as a body like the 
great showman himself—who flourish upon 
the credulity of their customers. 

In New York and every other large city 
there are a number of junk shops styled 
‘*second-hand machinery depots,” where a 
collection of ajl the old banged-up and cast- 
aside steam engines, boilers, machinery and 
tools that can be obtained from all the shops, 
storehouses and old iron yards within reach, 
are spread out with the invitation to passers- 
by to purchase. These shops, as a rule, are 
not run by impecunious individuals who are 
forced to sell at a sacrifice to obtain ready 
cash, however much their appearance may 
give this impression. There is a large profit 
in the business, the amount in each case de- 
pending on the customer’s knowledge of ma- 
chinery and his depth of gullibility. A 
stranger looking for a bargain in pulleys and 
shafting would probably come across half a 
dozen of these old junk shops to every rightly 
named machinery depot where good new and 
second-hand tools are sold. It does not re- 
quire any considerable expense to prepare 
the old trash for market after it is once se- 
cured. The rust is carefully scraped off, 
perhaps a few broken bolts replaced with 
new, the most attractive parts rubbed up with 
sand and emery paper, and other parts over- 
laid with a coat of fresh paint. 

An old boiler is cleaned out inside, two or 
three of the most shackly tubes taken out and 
replaced with others from a broken-up boiler 
that look better, the most leaky spots patched 
and the others (inside) puttied up, a new safety 
valve attached, anda genteel coat of red paint 
spread over the shell The boiler is then 
ready for sale as ‘‘ only a little used” at John 
Smith’s tannery (where it went in third-hand- 
ed) and ‘‘carefully inspected, overhauled 
and repaired.” It is bought by some inno- 
cent steam user, who knows hardly anything 
about boilers bussed the price asked for 
them, and if by good fortune it does not ex- 
plode and destroy several lives, it at least, 
causes an extra expense and annoyance so 
long as it is kept running, by reason of re- 
pairs and waste of fuel. But a small pro- 
portion of machinery buyers are well quali- 
fied to judge what a machine is worth before 
they make the purchase, and they usually 
reject the advice of some disinterested party 
who does know. These men will not pay 
$400 for a lathe when they can get one of the 

same capacity for $125. They know too 
manch for that! Well, in due time, they 
pay for their experience, but it does not al- 
ways make them wise ; if it did, the junk 
shop business would not thrive as it does. 
Dealers in junk machinery do noi seek trade 
among competent machinists (gentle reader, 
you will look in vain for their announcements 
in the AMERICAN MACHINIST), but among 
those who know little or nothing about the 
operation of machinery. <A few lines in a 
morning paper offering great bargains in 
second-hand boilers, engines, shafting and 
tools will often attract the kind of customers 
they desire, and the unskillful purchaser 
once inside of a junk ‘‘ emporium ” would 
sooner be dismissed from a Chatham St. 
clothing shop without investing his money 
than from one of these. 

A sign may be made very expressive ; often 
itis more enticing than the goods within the 
store. Junk shop managers recognize this 
and act accordingly. You will often see the 
mcst taking machinery signs painted over 
the whole front (and side too, if exposed) of 
a junk depot, and the passer-by is confront- 


ed, in big letters, by ‘* machinists’ tools, 


| vertical engines, horizontal engines, portable 


|/make one ton for 


dais hedeiebet tn these professions. | engines, hot air engines, boilers, wood-work- 
Write us about any good shop kinks you|img machinery, shafting, pulleys, hangers, 
know about. | lathes, planers, drills, blowers, saw-mills, 








sausage mills, steam gauges, 
&c., &e.”’ 
not in stock the particular machine a caller 
yants he will always furnish it upon short 
notice. 
The junk 


flue brushes, 


shop merchants of different 
cities seem to co-operate, and _ thereby 
keep the run of gullible customers. Some 
of them club together and issue a pamphlet 
with an astonishing long list of second-hand 
tools and machines offered for sale. These 
they scatter liberally among probable cus- 
tomers for junk. 

We have seen some of their more preten- 
tious publications provided with a newspa- 
per caption, The Machinists’ Monthly, The 
Tool Trade Tattler, or some other attractive 
name. Even experienced machinists are 
occasionally puzzled by such publications. 
The manufacturers of machinery have found 
this junk trade a serious annoyance to their 
business, for only a limited proportion of 
buyers will become informed as to the actual 
value of old rubbish compared with new ma- 
chinery. The same old stuff is sold over 
and over again, but it is always ‘‘second- 
hand” when in the junk shop. 

-arties not thoroughly qualified to judge 
should take advice from some competent 
machinist before making their purchases, 
especially when about to obtain second-hand 
tools. 

———_eqgpe——_ — 


What is a Ton? 


In the school arithmetics from which boys, 
who are to be the business men of the future, 
are acquiring the basis of their commercial 
education, the ton is explained to be of two 
kinds, viz. : the ‘‘ short ton” of 2,000 pounds, 
and the ‘‘ long ton” of 2,240 pounds. The 
latter is further explained as in use only for 
weighing coal (in bulk), iron and a few other 
particular commodities, the former being the 
regular ton weight recognized in commerce. 
But, this being the age of improvement, the 
ton must needs be altered to suit modern, 
moral and material progress. In some cases 
it is made shorter, as, for instance, in selling 
coal at retail, and in others it is made longer, 
notably, in paying workmen for mining coal. 

Like the projectors of all other important 
improvements those taking the lead in apply- 
ing their genius to making a better ton 
weight must meet with obstacles. This time 
it is Messrs. Tiler & Levy, proprietors of a 
colliery at Wiltonborough, Pa., who, says 
a press dispatch ‘‘ have raised the standard 
from 2,400 pounds to 2,700 pounds a ton.” 
The result was their miners went on a strike, 
not being sufficiently educated to take in 
such a radical improvement all at once. 
‘The miners,” continues the dispatch, ‘‘ say 
they will not resume work until it is again 
reduced to 2,400 Ibs., and the operators seem 
equally determined to resist the claims of the 
men.” Should the solid determination of 
the operators and the necessities of the work- 
men result in full recognition of the new ton 
weight at Wiltonborough, and this be fol- 
lowed by the other mining towns of Pennsy]- 

vania, we may look for a second raising of 
the standard by three hundred pounds in 
a few months, thus making the ton an even 
three thousand. 

Of course a State law fixing the ton weight 
would interfere with an occasional raising of 
the standard in the coal mines, and thus op- 
erate as a check to improvement ; but as the 
operators desire nothing of the kind, anda 
dozen or so of them have great influence at 
the seat of government, no such law is likely 
to be passed. 

We regret to see the publishers of school 
arithmetics so far behind the times as not to 
give full information of the various ton 
weights. They should each get out a re- 
vised edition without delay, and among the 
tables of weights and measures should have 
one specially for coal. It might begin ‘‘ 2,700 
pounds make one ton for the miner,” and go 
down through the varying scale of ton 
weights, 2,400 Ibs , 2,240 Ibs., &c., until the 
last, which should be ‘‘ 1.840 to 2 000 pounds 
the consumer.” Upon 


| . : 
second thought we will not urge publishers 


hastily to this course, as the standard may 
be raised at one end and lowered at the other 


If the enterprising proprietor has | 





before they could get an edition through the 
press. Wait and see how the new improve- 
ment works. 





ape 


It is wise in these sultry summer days to 
obtain as much physical comfort as possible 
while carrying on regular work. Those 
whose occupation requires them to bear the 
hot and stifled atmosphere of a shop where 
hardly any natural draft of cool air is ob- 
tainable, will find it worth the pains to create 
an artificial breeze. This can be done where 
shafting is kept in motion by rigging up a 
simple fan attachment between pulleys. 
There is, in most cases, room enough for one 
to two feet swing between shaft and ceiling, 
and the fan may have either one, two, three 
or four arms constructed of sheet metal, 
wood or pasteboard, and may be keyed, 
clamped or tied to the shaft. Two arms are 
generally sufficient. The apparatus need 
cost but a trifle, and is worthy of adoption 
where cooling breezes seldom are felt, as, for 
instance, in many shops of our large cities. 
Employers can, in this way, add materially 
to the comfort of their workmen, 

ae 


A New Industrial Exhibition. 


Some four months ago a number of the 
leading manufacturers of New England 
joined themselves together and obtained a 
charter for the incorporation of an associa- 
tion, under the name of New England Man- 
ufacturers’ and Mechanics’ Institute, ‘‘ for 
the purpose of the general improvement of 
the manufacturing and the mechanical inter- 
ests of New England ; to provide means by 
which worthy and adequate exhibitions of 
manufactures and other productions can be 
given and connate objects; to obtain and dis- 
tribute information relative to export busi- 
ness; to create and regulate methods of in- 
dustrial education; to improve the technical 
knowledge of the members of the society by 
libraries, technical lectures and discussions, 
and to provide proper ways and means by 
and in which these things can be accom- 
plished.” 

Working for the attainment of such com- 
mendable objects as these, the movement 
should receive the cordial support of all en- 
terprising business men, and, as the plan pro- 
posed is co-operative, each individual will be 
helping himself while helping the business 
of the society. 

It is proposed to erect an exhibition build 
ing in Boston, and hold an annual fair, be- 
ginning the first Wednesday in September, as 
soon as sufficient funds have been raised to 
accomplish this object. The plan is to or- 
ganize a more liberal and well arranged ex- 
hibition than those heretofore held in that 
section of the country. New England cer- 
tainly ought to make the most instructive and 
valuable display of manufactured goods at an 
industrial exhibition, and if this society meets 
with the success that seems to await it, such 
a display will be a fixed fact every year. The 
executive committee have issued the follow- 
ing circular, which has been sent to a large 
number of business houses throughout New 
England: 

“We desire to call your attention to the fact 
that a number of gentlemen, engaged in the 
manufacturing and mechanical interests of 
New England, have formed an Association 
and obtained a charter of incorporation, 
under the above name, for the purposes enum- 
erated in the subscription paper herewith 
sent. 

‘* The distinctive aim of this association is 
to provide a permanent exhibition building, 
in which the manufacturing and mechanical 
interests of New England can be fitly repre- 
sented, and worthy exhibitions of its pro- 
ducts be made. This is the principal reason 
underlying the enterprise; but we shall meet 
a fortune entirely different from that which 
has attended analogous exhibitions, and one 
which is not suggested by the temper of the 
American people, if we do not make this a 
marked financial success, 

‘‘ A fair will be held as soon as a suitable 
place and adequate funds can be procured, 
and thereafter every year—commencing on 
the first Wednesday in September. 
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‘‘We wish no local, partial or narrow asso- 
ciation, but one founded on broad principles, 
open to all industries, and exclusive of none; 
in short, we intend to make this the leading 
exhibition of the country. Thus managed 
we feel confident that the association will 
prove a great stimulus to New England in- 
dustry. Its annual fairs, at fixed and stated 
times, will soon become advertised through- 
out the world; buyers from all states and 
nations will be attracted to them; for no- 
where else can they see more or judge better 
than at a well-conducted exhibition. 

‘‘ Believing that they who will be exhibit- 
ors should be sharers in the management 
and benefits, the executive committee have 
decided, before accepting offers to take 
stock elsewhere, to give an opportunity to 
the manufacturers and mechanics of New 
England to secure shares in the enterprise in 
co-operation with each other. 

“We estimate that if one thousand manu- 
facturers and mechanics of New England 
shall take one hundred dollars worth of stock 
apiece, our object can be accomplished ; and 
we think that this would be the most gener- 
ally satisfactory way in which to accomplish 
it. 

“‘ We therefore ask you to drop us a line— 
by enclosing one or the other of the accom 
panying blanks, with your signature, in the 
envelope herewith sent you—in answer to the 
question: ‘Do you wish to embark with us 
in this enterprise ?’ 

‘‘Should you desire further information 
you can obtain it by inclosing your request 
therefor in the envelope referred to.” 

We learn that the above circular has thus 
far been well responded to, and that the 
prospects are very encouraging. The shares 
of stock are $25 each, and it would be a good 
investment for every prospective exhibitor to 
subscribe in proportion to the extent he 
wishes to be represented at the fair. Some 
may contend that there are industrial exhibi- 
tions enough already. So there are, in num- 
ber, if that is all that is required to satisfy the 
public, but where has there been at any of 
these annual exhibitions a good representative 
display of the mechanical productions of New 
England? Until this becomes an accom- 
plished fact every enterprising manufacturer 
in that section should use his best endeavors 
to have such a display brought about. The 
most effectual way to do it is to aid the New 
England Manufacturers’ and Mechanics’ In- 
stitute, which is projected by leading public- 
spirited citizens of integrity to carry out the 
plans laid open in their circular which we 
quote. 

——__1+4e—___—_- 


Useless Inventions. 


It has been said that this is pre-eminently 
the age of invention, and not of literature or 
of art. However that may he, if the prevail- 
ing effort of any age may be so likened, the 
multitudes who fail of success may, perhaps, 
be not inaptly compared in number to the 
drops of water in a vast river, while the few 
who succeed are like the ships which sail upon 
that river, displacing many and borne up by 
all of the myriad drops below. 

True it is, that to any one who will examine 
the records, the conviction comes that inven- 
tion in our day is a lottery, in which the 
blanks are many and the prizes are few. 

Witness, from week to week, the official 
reports of the Patent Office, containing de- 
scriptions of twenty worthless inventions for 
every one possessing practical value. 

But, after all, it is only the inventor of that 
which is useless, even if mechanically suc- 
cessful, who fails utterly, because, in his 
case, failure derives no sense of compensation 
from the thought that it was a noble game, 
earnestly played. 

Whether it be that to too many who possess 
inventive skill nature has denied the far 
more valuable gift of practical ability, or 
whether, in most cases, the loss of time, 
money and effort involved in these abortive 
inventions is due more directly to willful 
self-deception or lack of thought, certain it is 
that every year enough inventive skill goes 
to waste, and worse than waste, in this 








plied, upon the mechanical conditions of even 
this mechanical age. 

Hundreds, or, more correctly speaking, 
thousands of men possessing the real genius 
of invention are to-day depriving themselves 
and their families, if not of bread, at least of 
the comforts and constantly improving pros- 
pects that might be theirs, if, before wasting 
their lives upon chimeras, each would stop 
long enough to ask himself thoughtfully: 
‘* Suppose it can be made to work, what is it 
good for? What will it do?” 

And these are precisely the questions which 
the hundreds of patent agents and solicitors, 
whom these myriad inventors are daily con- 
sulting about their inventions, most decidedly 
do not ask nor encourage, their interest, and 
in too many instances their effort, being 
simply to get the patent, whether it covers 
anything or not. 

To the reflective mind, therefore, follow- 
ing out this view, the noise and blare of 
trumpets, which interested parties are con- 
stantly making, regarding the great and in- 
creasing number of patents that are being 
issued, becomes rather saddening than other- 
wise, from the thought of this inevitable 
waste that is so rapidly converting the Patent 
Reports into a chronicle of failures, and the 
office itself into a cemetery filled with still- 
born inventions. 

The unsuccessful effort of the inventive 
mind, reaching out in dumb eagerness after 
some perfection which lies just beyond its 
reach, is pathetic enough, but doubly pathet- 
ic is this grasping after shadows, this con- 
stant struggle, not for the unattainable, but 
for that which is worthless when attained. 
Yet, for every ill there is somewhere a 
remedy. Clearly it would be idle to look 
for a remedy to those who thrive upon the 
evil. The remedy, therefore, from the very 
nature of the case, must rest mainly with the 
inventors themselves. 

Let each inventor of useless devices think 
earnestly of these things ; and if he cannot, 


others that will stop this waste of effort and 
return the spent steam to the boilers, where 


purpose. 
pe 


they can push the work ahead. They wish 
arena, full fledged and ready for a contest. 


gation begins. They had a nice plan to get 


family. The plan proved a failure. 
beer, and feeling gloriously independent, 
quit work entirely. 


rely upon the slow and always uncertain 
operations of courts and injunctions, but to 
load a brewery wagon, every morning, with 
fresh, foaming lager beer, run it out where 
the railroad building is in progress, and cal] 
all the workmen to a free tap. If a persist- 
ent use of this ammunition don’t create con- 
fusion in the ranks of the invaders, nothing 
available for prompt use will do it. 
—— ope ——— 


to the 
chinist. 


Compliments American Ma- 


We are much gratified by the generous 
recognition we have received from our 
brethren of the press since changing to a 


weekly. Complimentary notices continue to 
greet us every day. Wecopy a few of them 
below: 


(From the Brooklyn Eagle.) 

The AMERICAN MACHINIST, with the cur- 
rent issue, changes from a monthly to a reg- 
ular weekly publication. The increasing 
success it has met with from month to month 
necessitates this step. Some new features 





country to put a new phase, if rightly ap- 





are to be introduced, and the weekly is to 


so to speak, invent a genius condenser for 


it can be utilized, he can at least order his 
own life to a better end and a more practical 


The Brooklyn Elevated Railroad Co. is 
taking possession of the streets of that city 
for their unsightly iron structure as fast as 


to accomplish all that can be done before the 
rival Kings County Company come upon the 


They are trying to get full possession of the 
Fulton Ferry end of the route before the liti- 


their men to work on the 4th: every man 
was paid $1 in advance to take home to his 
Before 
noon the men had spent their dollars for 


If the rival company 


wish to retard the building of a road by 
those first in the field, our advice is not to 


have all the advantages of talent and liberal- 
ity of business management essential to its 
greater prosperity in the future. The Ma- 
CHINIST is published by the American Ma- 
chinist Publishing Company, of New York, 
and it is the standard machinery newspaper 
of the country. 
(From the Brooklyn Union-Argus.) 

A substantial and prosperous weekly 
journal, entitled the AMERICAN MACHINIST, 
specially catering to the taste and intellectual 
needs of machinists, engineers, founders, 
boilermakers, patternmakers and blacksmiths, 
but possessing much information for the 
general reader as well, is published in New 
York, at No. 96 Fulton street. The most 
noticeable and distinctive features of this 
periodical are its illustrations and typogra- 
phy. The former are so clear that the me- 
chanic will readily comprehend them, al- 
most without the aid of the accompanying 
description, and the latter is in the best of 
taste, with captions and general arrange- 
ment that are alike pleasing and convenient. 
The MACHINIST is in a form to bind, and its 
preserved numbers would give an interesting 
history of current invention and discovery 
so far as mechanical matters are concerned. 


(From the Philadelphia Trade Journal.) 


issued weekly, instead of monthly. 
(From the Weekly Courant, Columbia, Pa.) 


chinists, inventors, founders, 


journal to a weekly. 


every mechanic. 
(From the Brockport (N. Y.) Democrat.) 


tion. 


per year. 
should have it. 


(From the Labor Tribune, Pittsburgh. Pa.) 
The AMERICAN MACHINIST, a sterling pub 


weekly issue. It is a handsome and wel 
the expectations of its founders. 
lished in New York. 


(From the Lock City News, Lockport, N. Y.) 
The AMERICAN MACHINIST is now pub 
lished weekly instead of monthly. 


It is pub 


Address American Machinist Publishing Co. 
96 Fulton street, N. Y. 


(From the Syracuse Sunday Times.) 
That sterling journal, the AMERICAN MA 


by changing from a monthly to a weekly, 
at the same time adhering to its high stand- 
ard of editorial excellence. It is furnished 


The AMERICAN MACHINIST, published in 
New York, and one of the best mechanical 
journals in this country, will hereafter be 


To MecHanics.—The ‘AMERICAN MACHIN- 
IST, a journal devoted to the interests of ma- 
blacksmiths 
and others, has been changed from a monthly 
It is quite an interest- 
ing magazine, and should be in the hands of 


The AMERICAN MACHINIST is changed this 
week from a monthly to a weekly publica- 
The general favor with which it bas 
been received has prompted the enterprising 
proprietors to make this change, and it is 
now afforded at the price of three dollars 
Every one interested in machinery 


lication, has changed from a monthly to a 


printed journal, and is succeeding beyond 


It is a 
large paper, well gotten-up, at $3.00 a year. 


CHINIST, has shown still further enterprise 





cation. The change has been thrust upon 
the MACHINIST by the constantly-increasing 
pressure of important matter upon its col- 
umns. 








Business Specials. 


Thirty cents a line for each insertion under 
this head. 








For Screw Cutting Engine Lathes of 14, 15, 18, and 
22 in. Swing, address Star Tool Co., Providence, R. I. 


The Huntoon Steam Governor Co., of Lawrence, 
Mass., warrant a direct saving in steam of from 10 to 
20 per cent. over any other Governor known; 
while for quick and accurate regulation, great durabil- 
ity and lasting economy in use, they guarantee results 
never before attained by any other. See advertise- 
ment. 


Brown & Sharpe M’f’g Co., Providence, R. I., keep 
in stock at reduced prices Patent Cutters for the teeth 
of gears which can be sharpened by grinding without 
changing their form. All wheels of same pitch cut 
with them will run together correctly. Send for new 
catalogue. 


National Steam Pump, simple, reliable and durable. 
Send for illustrated catalogue with reduced price list. 
W. E. Kelly, New Brunswick, N. J. 


Questions and Answers, 














Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly and according to common sense 
methods. 
(1) W. S. G., Westfield, Mass., writes: I 
am one of those kind of fellows that likes to know 
everything, and a few years since [ found the best way 
to learn it, by asking questions. What I wish to know 
is, How I can determine the amount of water that a 
pump will throw, and what course I must pursue if 
the water to be pumped is warm, that is, Will the 
pump draw it very far? A. To calculate the capacity 
of a pump, multiply the area of the water piston in 
inches by the length of the stroke in inches; this prod- 
uct, multiplied by the number of strokes in a given 
time, will give the capacity in cubicinches. The num- 
ber of cubic inches divided by 231 will give the capac- 
ity in gallons. The number of cubic inches divided 
by 1728 will give the capacity in cubic feet. Water at 
a high temperature cannot be raised any considerable 
distance by suction. In other words, the hotter the 
water, the less distance can it be raised by suction. To 
make a pump reliable at all times for pumping hot 
water—the water should run to the pump. 


(2) C. A. P., Newark, N. J., inquires : 
If youcan give me a little information in reference to 
the invention of the ordinary D slide valve, as used on 
ordinary stationary steam engines, you will confer a 
great favor. Please answer through the columns of 
your paper. A, The common D slide valve is said to 
have been devised by Mr. Murray, of Leeds, Eng., and 
used_by him. Reference, Dr. Lardner’s, Treatise on the 
Steam Engine, 1540, 


(8) C. A., Brooklyn, N. Y., writes: I have 
heard a great deal about the transmission of power by 
wire rope, and I now write to you for information. I 
have a water wheel located ina mill which is now in 
use, and I also have a large building situated about 
1,000 feet from the mill, which I would like to adapt 
to manufacturing purposes which will require power. 
What 1 wish to know is, If it is practicable to transmit 
power from the mill to the large building, and also if 
I could use wire rope as the means to transmit the 





l 


, 















A. It is practicable to transmit power by 
wire rope, not only the distance that you speak of, but 


the best mechanical journals. 


(From the St. Louis Journal of Conmerce.) 
The 


from a monthly to a weekly publication. 


its pursuit. 


(From the American Art Journal.) 


been forced to change it to a weekly. 


a period, notwithstanding sharp 


ket, is duly appreciated. 
(From the Nautical Gazette.) 


The AMERICAN MACHINIST has 





at $3.00 a year, and we commend it as one of 
Address for 
it,96 Fulton street, or order it of newsdealers. 


AMERICAN MACHINIST, one of our 
most valued exchanges, has been changed 
It 
is one of the liveliest papers in the country 
and is doing a handsome work in the line of 


The AMERICAN MACHINIST, which began 
as a monthly less than two years ago, has 
proved so successful that the publishers have 
The 
achievement of 7,500 circulation in so short 
rivalry, 
proves thata mechanical journal, ungoverned 
by a clique and devoted purely to advancing 
the interests of its chosen field, stimulating 
invention, manufacture, and creating a mar- 


been 
changed from a monthly to a weekly publi- 


a great dea] farther, and is coming into use more every 
year. There is an instance in the neighborhood of 
Frankfort-on-the-Main, in Germany, where the power 
of 100 H.P. turbine is conveyed for a distance of 3,200 
feet, by means of a rope transmission, to a cotton fac- 
tory located inthe proper place for such a building. 
Wheels, 134% ft. diameter, making 114 revolutions 
per minute, are used; size of rope 5¢ of an inch diame- 
ter. There are eight intermediate stations or places 
where wheels are Jecated at distances of 400 feet apart, 
it being found in practice that for any distance over 
400 fect an intermediate wheel, or wheels, should be 
used—thereby making two sections, by which the speed 
is much more steady. In the above instance a nearer 
site for a building could not be found, and this was 
the only way that the power could be made available 
for that purpose. 


(4) J. C. M., Ansonia, Conn., asks: Will 
you oblige by informing me who first used steam ex- 
pansively, or invented the cut-off? 1 find that there 
are conflicting statements in regard to this invention. 
A. There are no records of steam being used expans- 
ively previous to the experiments of Watt, which be- 
gan in 1776, when he altered an engine at the Soho 
Works, so as to test the result of an early cut-off. 
Other trials were made, and in 1782 Watt took onta 
patent for certain new improvements upon steam en- 
gines for raising water, and other mechanical purposes, 
and gave a demonstration of the economy due to ex- 
pansion, referring to a law discovered by Robert Boyle 
in 1662, and subsequently verified by Marriotte. It is 
now known as Boyle’s or Marriotte’s law, and is often 
termed the first law of the expansion of gases. 
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Steam Stone-Quarrying Machine. 





One promising field for mechanical genius 
has been in devising and constructing labor- 
saving machines for quarrying and cutting 
stone for building purposes. The increasing 
demand for stone for building has stimulated 
invention in this direction, and we have the 
pleasure of presenting herewith an engrav- 
ing of the Wardwell Stone Channeling and 
Quarrying Machine, which is one of the best 
machines of that class, and which is extens- 
ively used throughout the country. Our cut 
shows a double gang machine mounted up- 
on its track on the bed of the quarry. The 
frame which supports the boiler, engine, and 
other machinery, consists of one piece of 
forged iron, weighing nearly a ton, thus fur- 
nishing great strength and durability. The 
engine is of six horse power ; its shaft carry- 
ing a balance wheel A on each end, to which 
is attached an adjustable wrist pin plate. B 
and F are levers pivoted at their rear ends 
to the frame at C. The free end of the lever 
B passes through a sliding stirrup or swivel 
attached to the wrist pin (not shown), giving 
an up-and-down motion to that end of the 
lever, as the balance wheel A revolves. The 
free end of the lower lever F passes through 
a mortice in back side of lower clamp G. 
Motion is communicated from the upper to 
the lower lever, by means of clasps, between 
which the rubber springs D and E are placed 
as shown in the engraving. The free end of 
the lever F actuates the gang of chisels, 
which consists of five bars of the best cast 
steel, sharpened at their lower ends, and 
clamped together by head and foot clamps; 
the whole sliding freely on the standard. Of 
the five chisels, two I I have diagonal cutting 
edges, and three have their edges transverse. 
The middle chisel H extends the lowest, and 
altogether from a stepped arrangement each 
way from the center; thus it will be seen 
when the machine is moving forward the 
front three cutters, which includes the middle 
one, H, operate while moving in the opposite 
direction; the other two, with the middle one, 
H, perform the work. The object of the 
diagonal cutting edges is to insure an even 
bottom to the channel. These bars of steel 
are from seven to fourteen feet in length, ac 
cording to the depth of the channel to be 
cut. The upper ends of these bars are separ- 
ated to match corresponding separations in 
the head clamp, for the purpose of prevent- 
ing any displacement of the cutters while in 
use. J is a worm on the main shaft and 
actuates the toothed wheel K. The shaft of 
the latter extends diagonally downwards to 
the rear of the machine, where it terminates 
in a bevel pinion; upon the rear axle are 
placed two beveled gears, one of which is 
shown in part at L. By means of the lever 
M, either of these beveled gears may be 
thrown into action with the pinion. It will 
be readily understood that the motion thus 
communicated serves to turn the axle either 
backward or forward, according to which 
wheel engages the pinion. When the 
machine is required to be stationary, these 
beveled gears are so placed as not to engage 
with the pinion. The short lever N, locks 
these beveled gears in either of the desired 
positions. The windlasses, OO, on each side 
of the machine, are for raising the gangs of 
cutters out of the channels. The opposite 
side of the machine is, of course, the same 
as they are already described. 

The length of this machine is ten feet, and 
it is made to cut channels, cither 4 feet 1 inch, 
6 feet 3 inches, or 6 feet 7 inches apart, and 
cut two channels at once. It has a six-horse 
horizontal boiler and engine. The machine 
is locomotive and cuts moving in either di- 
rection and is reversed without stopping. 
Either one or both cutters may be operated 
at pleasure. When in use, the machine re- 
quires three men, and cuts from 75 to 150 
square feet of channel in marble and lime- 
stone, and 150 to 200 in sandstone per day. 
It is claimed to do the work of fifty men. 
These machines are constructed by the Steam 
Stone Cutter Co., Rutland, Vt., under the 
immediate supervision of Geo. J. Wardwell, 
the inventor, who has given his exclusive at- 
tention for over sixteen years to this one 
object of quarrying stone by machinery. 











Incrustation and Scale in Boilers. 





Of compounds and devices for the preven- | 
tion of incrustation or scale in steam boilers 
there is no end, and a great many of the} 
manufacturers of these compounds, in most | 
cases, disregard the chemical properties of 
the substances existing in different waters, | 
which, through evaporation, go to form a) 
deposit. | 

Incrustation is composed principally of | 
sulphate of lime, carbonate of lime and car- | 
bonate of magnesia. The nature and hard- | 
ness of the deposit depends upon the kind 
and proportion of substances held in solu- | 


| 
tion and suspension. The following may | 


serve as an analysis of ordinary hard water pounds per day, or 46.14 per hour. 
‘equal to 11.53 H. P. This loss of heat also 


scale: 


=a 
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compact scale, and hence a great deal of heat 
is lost by the incrustation being allowed to 
attain any considerable thickness. The heat 
lost may be calculated by Nystrom’s formula, 
as follows: Let ¢ equal thickness of scale and 
H the per cent., then 
H= £¢2 
30-1 2 
Example: Suppose a boiler of 50 H. P. con 
sumes 4 pounds of coal per hour, per horse 
power, or 2,000 pounds per day. Now, if 
scale be allowed to accumulate to the thick- 
ness of 4, of an inch, this would entail a 
loss of 
H= 388 


30-++3? =23.07 per cent., or 416.40 


This is 
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uniformly, and is usually heaviest where 
there is the greatest amount of heat. The 
reasons are now obvious why scale should 
be prevented. All waters except rain or dis- 
tilled have more or less scale-producing con- 
stituents, and, as stated before, it is the pro- 
portion of these that determines the quality 
known as hard or soft. 

During the past few weeks our attention 
has been directed to a compound known as 
Downer’s Anti-Incrustation Liquid for pre- 
vention and removal of scale in boilers, and, 
from observation and investigation, it is be- 
lieved te be a thoroughly chemical prepara- 
tion, and is doing its work in a very satisfac- 
tory manner. The manufacturer guarantees 
it is not injurious to the iron or other metal, 
which is the most essential point. It seems 


WARDWELL DovuBLE-GANG STONE QUARRYING MACHINE. 


Bninhate OF M0... saeco ss ees ec 56.49 
Marmponate OF WMC ks os ss 20 osee o's hfe a 
Carbonate of magnesia..... ..... 19.77 
Oxide of iron and alumina....... .69 
RENN reer satay teers a pve p ain 3.81 
Orranicimatier 2 oa ons sinaiee ss cine 6.51 
NE OR oe ear 1.62—100 


A good filter is very essential, as in muddy 
water, where substances are held in suspen- 
sion, but of no value where the substances 
are held in solution. 

When waters containing any or all of the 
above scale-producing constituents are boiled, 
carbonic acid is expelled and the carbonates 
are deposited, and, if there be present much 
of the sulphate of lime, hard scale is formed. 
Scale causes loss of heat and power for the 
following reasons: The conducting | 








of iron is about 30 times greater than that of 


reduces the capacity of the boiler. Thus, 
if a boiler having a capacity of 50 H.. P. 
when clean, and working up to its full limit, 
be allowed to become incrustated to the 
thickness of ;4, of an inch, its working capa- 
city will be reduced to 38.47 H. P. 

Another loss may be mentioned—the cost 
of repairs from the burning out of tubes and 
crown sheets, and joints becoming leaky 
from unequal expansion and contraction. 

Scale in a boiler is dangerous, because, it 
being a poor conductor of heat, the danger 
of explosion is augmented from the metal 
becoming much weakened by overheating, 


and the water coming in contact with the in- | 
that can be readily washed out. This com- 
| pound, which is a dark-colored liquid, when 
| introduced into a boiler, begins its action on 


tensely heated iron, by reason of a portion of 
scale becoming suddenly detached from the 
boiler by unequal expansion. For it must 


to have a strong affinity for earthy salts con- 
tained in water, which makes it impossible 
to act injuriously on iron. It is adapted to 
all waters, being thoroughly effective, so far 
as we can learn, in those containing the 
largest amount of scale-producing constitu- 
ents. When used in proper quantities in 
new or clean boilers, it is claimed to be next 
to impossible for scale to form for the rea- 
sons above given. 

The only known way to prevent the in- 





'crustation in boilers is by chemically de- 
| stroying the affinity existing between the 
| ° . 

| scale-producing constituents of the water, 


and causing them to deposit as a sediment 


be borne in mind that scale does not deposit | the water at once, after which all the 
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strength left goes towards loosening the 
scale already deposited on the inside of the 
poiler. It causes a precipitation of the scale- 
producing substances contained in the water | 
in the shape of a powder or soft mud, which | 
can readily be washed out. 

The inside of boilers in which this com- | 
pound has been used for several years has, 
as we have observed, a dark, glossy appear- 
ance and no indication of any destructive ac- | 
tion of either scaling or corrosion. This 
compound is manufactured by A. H. Downer, 
No. 17 Peck Slip, New York. 


—_—_ eo —__- 


LITERARY NOTES. 


TEXT-BOOK ON THE STEAM ENGINE, By 
TT. M. Goodeve, M. A., Barrister at Law, Lecturer 
on Applied Mechanics at the Royal School of Mines, 
Author of the Principles of Mechanics, The Ele- 
ments of Mechanism, An Abstract of Patent Cases, 
Etc., Etc.; 12 mo. Cloth, Price $2. Published by 
DD. Van Nostrand, 23 Murray and 27 Warren Streets, 
New York. 


The above work is new and contains 296 


also a description of the fittings of a boiler, ! 
and the economic use of fuel. 

Chapter 7 is on Compound Engines, and 
is illustrated by numerous engravings, show- 
ing the progress made in this direction since 
the first invention of this principle. 

There are some drawings of the engines 
constructed by Messrs. Maudslay, Sons & 
Field, for the White Star Line of mail steam- 
ers now running between Liverpool and New 
York, showing a section of the same, and 
closing with a description of the surface con- 
denser, with diagrams. 

Chapter 8 contains an amount of miscella- 
neous information and details, such as steam 
engine governors, injectors, and the link mo- 
tion, with formulas. 

The Appendix contains a serics of exam- 
ination questions, in which there is a vast 
amount of information for those who expect 
to be examined before a board of engineers. 

The chief object of the author has evi- 
dently been to point out the influence which 





printed pages, is divided into eight chapters, 
with an appendix. The first chapter begins 
with an account of the progress of the steam 
engine, extending back only to the period of 
Newcomen and Watt, when the statement 
that heat was a material substance was almost 
universally accepted as being true. The 
work then takes up the lectures of Black, 
which were delivered at the University of 
Glasgow, in the year 1757, giving liberal ex- 


tracts therefrom, explaining his experiments | 


and theories concerning heat, also the con- 
flicting statements of other authorities in ref- 
erence to latent heat, which extend down to 
the present day. 

The theories in reference to the measure- 
ment of quantities of heat by the thermome- 
ter were swept away entirely by Black’s ex- 
periments. The author then goes on and 
ventilates the speculations of different authori- 
ties as to the invention of the steam engine. 
Then follows a review of the discovery and 
improvements in the steam engine, beginning 
with the patent granted to Savery, dated 
July 25th, 1698, and passing on to New- 
comen, recording his experiments, thence to 
Smeaton; also the experiments of Watt, and 
the discovery of the separate condenser, with 
an illustration of the Newcomen model. 
Watt’s plan of the indicator and its applica- 
tion to determine the power of his engines is 
fully described; also theories in regard to 
the expansion of steam. 

Hornblower’s first principles of the com- 
pound engine are explained, together with 


Watt’s apparatus for determining the power | 


and duty of his engines. There are some 
useful quotations from the experiments of 
Regnault, for determining the pressure of 
the vapor of water. Chapter 2 is devoted to 
heat as not a material substance, showing 


the arguments that have been used against | 
. . 1: . | 
this theory, and describing numerous experi- | 


ments on its practical application to the steam 
engine. 

The Adiabatic Curve, which has been a 
mystery to many engineers, is fully explained, 
together with the calculations necessary to 
determine its form, and illustrated by dia- 
grams. Chapter 3 is devoted to heat engines, 
describing the conditions necessary to econo- 
my, with the modern theories of the appli- 
cation of heat to produce motion. Chapter 
4 treats of the conversion of motion, describ- 
ing the different kinds of motion and their 
application. 


Chapter 5 treats of the Indicator, details | 
. eee eo | 
of construction and application, describing | 


the duty and H. P. of the steam engine as 


represented by the indicator diagram, and is | 


exceedingly plain. Important improvements 


in the indicator are pointed out and illus- 


trated. 

The remainder of this chapter is devoted to 
the action of the valves, describing and il- 
lustrating all the principal ones now in use, 
closing with an analysis of the indicator dia- 
gram and the laws of expansion. 

Chapter 6 contains a treatise on boilers, de- 
scribing the patterns generally used, com- 
paring the early practice with that of the 
Present day, and quoting some of the vaga- 
ries existing among engineers. There are 
Some valuable calculations in regard to the 
Strength of boilers, riveted seams, stays, etc., 


the change in our views as to the nature of 
heat has exercised in the practical construc- 
| tion of the steam engine, and he has further 
endeavored to show the manner in which 
| Watt’s ‘diagram of energy ” has enabled us 
to accomplish a scientific analysis of heat 
'engines generally, and in particular, of the 
| steam engine under all its varied forms and 
‘conditions. The book is well printed, in 
Clear type, and is well calculated to fill the 
place of a text-book, besides being generally 
useful among practical machinists and engi- 
neers. 


ILLUSTRATED CATALOGUE OF STATUARY, 
FOUNTAINS, VASES, SETTEES, ETC., FOR 
PAKKS, GARDENS AND CONSERVATORIES. 
Manufactured by the J. L. Mott Iron Works, 90 
Beekman St., New York. Price $5. 

We are indebted to the above establish- 
ment for a copy of a large quarto volume, 
embellished on every page with fine engray- 
ings of the choicest works of art in iron and 
bronze, all manufactured at the J. L. Mott 
Works in this city. There are hundreds of 
elegant statues, vases and fountains repre- 
sented on these pages, and the volume itself 
is a rare work of art which deserves a place 
in any family library. 

All the designs shown in the book are 
original and patented. Considering the great 
expense in getting up the catalogue, a nom- 
inal price is asked for copies. 


-_——-@ae—_— 
A Large Steel Contract. 





The Brooklyn Bridge trustees held a meet- 
‘ing on July 7, for the purpose of awarding 
| the contract for the iron and steel required 
for the suspended superstructure of the 
bridge. After an extended discussion, the 
following resolution recommending an award 
to the Edgemoor Iron Company was offered: 


Resolved, That it be recommended to award 
the contract for the iron and steel for the 
suspended superstructure to the lowest bid- 
ders, the Edgemoor iron Company, accord- 
ing to their bid on condition that the Trus- 
tees shall not be obliged to receive or pay for 
more than about five hundred tons of steel 
during the year 1879, and shall not be re- 


It is interesting to examine Mr. Sellers’s 
second tabular bid, because it shows that 


in ductility, and consequently in its value as a 
structural material The difference between 
the lowest bid, which is in exact conformity 


crucible steel, is the large sum of $364,000. 
In a letter of May 31, in response to a ver- 
bal request that he should amend the canvass 
of the bids for steel, so as to give crucible steel 
bids such benefit of a reduction of weight as 


permit, Mr. Roebling refuses to assume the 
responsibility of, in any way, reducing the 
sections of the superstructure, and says that, 
on account of the danger of rust, it would be 
folly to make most of them any thinner than 
they were fixed in the specifications. <A 
rough estimate showed him that not more than 
fifty per-cent. in cost could be saved by an 
increase of ten per cent. in the strength of 
the material. He adds as his last sentence to 
this letter : ‘‘ 1 wish it understood that I have 
written my specifications in the interest of 
the bridge, and not in the interest of any 
particular contractor.” 

It was stated by one of the trustees, that a 


satisfactory test would be made of every 
piece of steel placed on the bridge, assurances 
to this effect having been received from both 
Col. Paine and Chief Engineer Roebling. 
After some further discussion the resolu- 


proved by a vote of 15 to 1, and the contract 
was awarded to the Edgemoor Company. 





ape 
Machinists’ and Engineers’ Supplies. 


The lull caused by the three successive holidays in- 
tervening since our last issue has not yet passed away, 
many dealers being out of town. Boiler Iron firm, 
with an upward tendency. Machinery and Tool Stcel 
in good demand and prices unchanged. Boiler Rivets 
remain steady at 33¢c. per lb. 

Pierson & Co., 24 Broadway, New York, publish the 
following price list for their patent Parallel Vise for 
Blacksmiths’ and Machinists’ use : 


EI MMPEU TATA G EN aia’e eraigieieiese’s cia sere pins esalargniee lols $28.00 
Six Se  Sasataianieanin altos wiawa'sale eaeewaeie 21.00 
EM FO, eee orca aren ciclaisiswleicia\s yieie-innie 17.00 
Wheelwright’s Vise (with interchange- 

able iron and wooden jaws)........... 15.00 
Pattern Maer’: Vise s.es:oaises:ec:s ceseesices 10.00 
Cabinet Maker’s Vise...............02--+ 10.00 


further amended by the meeting which is to be held 


It 
be 


throughout of about 30 per cent. from the old list. 
is not believed that a combination will or can 


with syecifications, and the lowest bid for | 


the increased strength of the material would | 


tion of the Executive Committee was ap- | 


The manufacturers of Rubber Supplies have adopted | 
a uniform price list, to take effect August 1st, unless | 





| formed, owing to the number of small manufacturers 
an | throughout the country who find it necessary to make 
j " eae ; | little reductions from time to time in order to sell 
increase in strength is invariably accom- | goods. When the prices of Rubber Goods are finally 


panied by an increase in price and a decrease | 


settled we shall notice them further. 
| Frasse & Co., 62 Chatham Street, New York, are 
| daily expecting to receive a large shipment of Foot 
Lathes, of a new pattern, from B. W. Prentiss, Wor- 
Price, $125.00. 

Frasse & Co. have recently accepted the agency for 
the Twisted Drills made by the New York Twisted 
Drill Co. 


| Walton Bros., 19 Dey Street, New York, have 
| brought out a new Candle Holder and Reflector for 
| shop use, price $2.00 each. This firm are also bringing 
| out anew device for applying lead seals to cars and 
numbering the same consecutively. 


H. Prentiss & Co., 14 Dey Street, New York, are in- 
troducing a new patent raw hide mallet, designed to 
take the place of the soft metal hammers heretofore 
used in machine shops on fine work. They make regu- 
larly six sizes, ranging from 1 inch to 23 inch 
diameter. 


| cester, Mass, 


James Clunan, 1563 Atlantic Avenue, Brooklyn, 
N. Y., is introducing a new patent Belt Coupling, 
designed for leather belts, and intended to take the 
place of lace leather and belt hooks. Three sizes now 
in market. 

F. S. Van Vieck, 34 Vesey Street, New York, has 
taken the agency for a new small tool for cutting belt 
lacing, with gauge attached for cutting different 
widths. 





NICHOLSON FILE CO. 


SOLE MANUFACTURERS OF 


FILES ano RASPS 


HAVING THE INCREMENT CUT. 


ALSO, 


FILERS’ TOOLS AND SPECIALTIES. 


| “NICHOLSON FILE €028” FILES AND RASPS, 
“DOUBLE ENDER” SAW FILES, 
“SLIM” SAW FILES, 
“RACER ” HORSE RASPS, 
HANDLED RIFFLERS, 
MACHINISTS’ SCRAPERS, 
FILE BRUSHES, FILE CARDS, 
SURFACE FILE HOLDERS, 
VISE FILE HOLDERS, 
STUB FILES AND HOLDERS, 
IMPROVED BUTCHERS’ STEELS. 





MANUFACTORY AND OFFICES AT 


PROVIDENCE, R. 1., U. S. A. 


July 23d. This list makes an average reduction | 





The Consolidated 


Pres. 





quired to receive any such material after the | 


1st of January, 1880, and in dase no notice 
shall be given before the last mentioned date 


by the said Trustees to the said Company to | 
furnish the balance of the material under the | 


| said contract, then, 


| option of the said Company, be determined, 
|and no longer obligatory upon the parties, 
and after July, 1881, cither party may cancel 
said contract. 

The specifications for the contract require 
| 10,728,000 lbs. of steel, and 34,000 lbs. of iron 
work for the suspended superstructure. 

Several communications from Chief Engi- 
neer Roehling were'read. 
had been printed in pamphlet form by an 
order of the Board at its last meeting. Ina 
letter to the President, on May 29, 1879, Mr, 
Roebling says that the lowest bid of the ten he 


has canvassed is from the Edgemoor Iron | 


Company, and he congratulates the Board 
on the fact. He adds: 


When the change from iron to steel was 


first contemplated I had supposed that the 
difference in price would be st least $100,000, 


but Iam extremely gratified to find that the | 
lowest bid for steel exceeds the accepted bid | 


| of last year, for iron, by only about $4,000. 


and until the 1st of | 


July, 1881, the said contract may, at the | 


These documents | 


GEO. W. R 





ee. 


These Patents cover all Safety-Valves utilizi 


(ae~ Purchasers, beware of inf 


MARTIN L 


Treas and Secretary, 


Sole Owners of all Safety-Valve 
Patents granted to 


E. H. ASHCROFT, Bos'on, Mass. 
GEO. W. RICHARDSON, Troy, N. Y. 


Safety-Valve Co. 


51 and 53 Sudbury Street, Boston. 


Capital, $100,000. 


CHAS. A. MOORE, 


and Gen’l Manager, 


USCOMB, 


ICHARDSON, 


Superintendent, 


AND 





ig the recoil action of steam, and familiariy 


known as ‘‘ Pop Safety-Valve.” 
‘ringements of our Patents. 





THE ALBANY 









SDTEAM TRAP. 











This Trap automatically drains the water of con- 


densation from HEATING COILS, and returns the same 
-+, tothe Boiler, whether the coils are above or below the 
= water level in soiler, thus doing away with pumps and 
3 other mechanical devices for such purposes. 


Apply to 
Albany Steam Trap Co. 


ALBANY, N. Y. 
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WORCESTER, Mass. 


Manufacturer of the 


TWIST DRILL GRINDING 
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AH Sizes: 4, 5, 6, 8, 10, ud 
12 feet Swings. 
PATENTED IMPROVEMENTS. 


New Patterns. 


MACHINISTS’ TOOLS, 


The Latest and Best, at very 
moderate prices. 


TOOL WORKS, 
OHIO. 








NILES 
HAMILTON, 


=D, 


Best and Cheapest 


MACHINE in the World. 


SdBJANS OPISINO dO 4SIAA}4} 9} 


" UIA ond} di,T ey} oNBUT 0} COSTS ‘Hull[Iap 
, UL ABAAB V[QGUINddS JOU [ITM 71 Os Buoys 
pus ory [lap ey7JO dI[ do eHpe Huryyno 
oy} SYBUI O} AJO}BdedOoO 9Y} Se[qBUe I] 
‘pusy Aq Op S}SIUTYOBUL 4SOq 941 SB odeys 
SULBS 9} O} S[ [lap SpuldB ouryowsyy SIYUL 


and Testimonials. 








Sale 
= 


_ 
| 


$ 


bee 


THOS. PROSSER & SON, 





[00sé Pulley Lubricator. 


Sectional View. 










The only reliable auto- 
matic Loose Pulley | 
Oiler in the World. 
NM 6Saves Oil, Belting, 
§ Machinery, Time, soil- 
8 ing of Fabrics, &c., &c. 
13 Will run from one to 
; months’ with 
; filling. Gives | 
N general satisfactaction. 
NN For illustrated des- 
Hi} Cription see April issue 
lj of American Machinist, 
ij 1879, or send for circu- 
Wy lar, Address 


| Loose Pulley Lubricator 
Mi’ Co, 
P. O. Box 1030. 


MIDDLETOWN, CT. 





Vertical ad Yacht FDOCINGS, 





THE ROWLAND VERTICAL ENGINE. 
LARGE WEARING SURFACES. 
Simple in Construction. Reasonable in Price. 
Send for Circular. 

F.C.& A. E. ROWLAND, Engineers, 
NEW HAVEN, Connecticut. 









ARNES’ _—_— POWER MA- 
"HINERY 

Different. machines with 

ff; which Builders, Cabinet 

3 Makers, Wagon Makers and 

Me) S] Jobbers in miscellaneous 

AY work can compete as to 

, } Quality and Price with steam 

y y ower manufacturing; also Ama- 

teurs’ supplies. Machines sent on 

trial. Say where you read this, 

and send for catalogue & prices. 


iW. RP. & TOHN BARNES, Rockford, Winnebago Co., Ill, 





ROPER’S 


Frachival Hand-Dooks for Engineers 


STEPHEN ROPER, 
Mechanical Engineer. 


Hand-Book of Land & Marine Engines, %. 50 
Hand-Book of the Locomotive ; 50 
‘Tand- -Book of Modern Steam Fire En- 


MRO. ciate ae ee 3.50 
Cathechism of Steam Engines . 2.00 
Use and Abuse of ineame teter 2.00 


Th* above books embrace all branches of Steam 
Engineering—Stationary, Locomotive, Fire and Ma- 
rine. Any of them will be sent by mail, free of post- 
age, on receipt of publication price. To any one 
ordering a full set, a liberal discount will be made, 
and if on examination the purchaser does not consider 
them worth $50.00 the money will be refunded. 

Aptormation by letter, when asked for, will be 


beertely = to es making inquiries goews 
team Engines, Ollers, Steam 
amps, Injectors, or any kind of Steam team Machinery. 


STEPHEN ROPER, 





447 North Broad 8t., Philadelphis 















| grinding. 


Newell’s Patent ‘Universal Grinder. 
IMPORTANT TO MILLERS, MINERS AND MANUFACTURERS. 


This Grinder is offered to the public as a machine which has no equal for grinding 
grain or pulverizing quartz, phosphates, bone, cement, oyster shells, scraps, glue, fire clay, 
| and other articles of similar nature. It is unrivaled in the amount of w ork it will do in 
| any given time and in the economy of power used. Itisa point of great merit that our mill 
delivers a perfectly GRANULATED article. In grinding grain the meal IS NOT 
| HEATED, and consequently may be bagged at the delivery spout with no danger of 
| fermentation, and without the loss of weight incidental to the product when heated in 
It is estimated that the usual shrinkage is sufficient to cover the entire expense 
of grinding by this mill. We have ground, bolted tor fine feed, through 13 mesh, weighed 
and bagged up sia thousand jive hundred (6500) pounds of corn per hour 

with not more than 15-horse power. It is compact, portable and not expensive. <A cordial 
invitation is extended to all parties to call and see the machine at work at 


Foot West {9th Street, New York City. 
NEWELL & CHAPIN. 


Important Tests of Machinery. 


PARK BENJAMIN’S SCIENTIFIC EXPERT OF'FICH, 


with the aid of several eminent Engineering Experts, is conducting an extended series of Tests of Machine 
Tools, Safes, Metals, etc., in order to obtain new, impartial and accurate results for publication in ‘A ppleton’s 
Cyclopedia of Applied Mechanics,”” Manufacturers are entitled to receive full reports. Particulars on 
application. 


Address PARK BENJAMIN’S SCIENTIFIC EXPERT OFFICE, 37 Park Row, New York. 


American Watch Tool C0, 


WALTHAM, MASS. 


| | || P.O. Box 999. 
) 

















MANUFACTURERS OR 


MACHINERY 


WATCH AND CLOCK MAKING 


Special Tools and Machinery of all kinds 


The accompanying cut shows our Ne. 3, or Machin- 
ist Benck Lathe, with its driving counters for lathe, 
and its grinding attachments. This lathe was origin- 
ally de-igned for the American Watch Co., hay es 
been adopted by all American watch companies 
and by many clock companies of this country, and 
watch companies of England and Switzerland. All 
“ne in pronouncing it the best Lathe for small work 

ver made, 











ARK’S lIFRASSE & COMPANY, 
Patent Rubber r Castor & Truck Wheel | SOLE AGENTS, 
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AND DIE HOLDERS. 





62 Chetmaus Street, 
O. Box 4627, NEW YORK. 


_PATTERN AND BRAND LETTERS. 
PRICES REDUCED. 
VANDERBURGH, WELLS & CO. 


Printers’ and Engravers’ Warehouse, 


Corner Fulton and Dutch Sts., 
NEW YORK. 


 Envines Indeated and Examine 


POWER MEASURED. 


W. H. ODELL, Practical Engineer. 
'P.0.B0X 274, YONKERS, N.Y. 


oa 





| 
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P. 





Especially desirable in Hotels, Warehouses, Mills, &c. 
being noiseless in their action, and saving all wentan | 
away of floors. 


CEO. P. CLARK, 
WINDSOR LOCKS, CONN. 
Send for Price List and Circular. 








| 
| 
| 
| 
| 
| 
| 
| 


JAMES W. SEE, 
Consulting Enpineer, 


HAMILTON, 


N. B.—The application of the ‘*Indicator” to an 
| Engine (by an Expert) instantly detects any waste of 
| power, or defect in the CONSTRUCTION or MAN- 

| AGEMEN T OF THE SAME, and often leada to 4 





ORTO. 


great saving of fuel. 
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Address P. 0. Box 2187. P I E R ae O N C O Office 24 Broadway, N. Y. 
& 8 


Established 1790. 


IMPORTERS AND DEALERS IN IRON AND STEEL OF EVERY DESCRIPTION, 


Warehouse, 24 and 26 


Broadway, 


and 


“cv and 79D New Street, 


PRICE LISTS FURNISHED ON APPLICATION. 








WHREBKLY 


Railway Spikes to 4c. per lb. ©The rates out of store are as below: 


REVIEW. 


NEW YORK, JULY 157n, 1879. 


Machinists’ and Blacksmiths’ Supplies continue in good demand, with prices unchanged. Railway Supplies continue in brisk demand and market firm, 
with a strong upward tendency in Pig Iron, Old and New Rails and Railway Spikes, the advance in New Rails amounting to $1.50 to $2.00 per ton, and 


No. 1X Pig Iron $19.50 per ton; Iron Rails, $42.00 to $44.00 per ton, 


according to weight ; Old Rails, $24.00 to $25.00 per ton; Fish Plates, 2,c. per lb.; Railway Spikes, 23c. per lb.; Bolts and Nuts, 34c.; Common Iron, 14855¢. 
basis from store; Refined, 2c. basis; Ulster, 34c. basis; Machinery Steel, 5c.; Best Tool Steel, r2c.; Norway Bar Iron, 4}c.; Norway Shapes, 54c.; Nail Rods, 
54¢.; Sheet Iron, 2;%c.; Angle Iron, 2;5c.; Tee Iron, 2,8,c.; Band Iron, 2745c. ; Hoop, 23% c., up; Horse Shoe, 375c.; Tank, 2;%c.; C No. 1, 23c.; C H, No. 
1 Shell, 3c.; Best Flange, 4$c.; Boiler Rivets, 34c. per lb. Hot Polished Shafting in lengths two feet and longer, from 5 to 6c. per Ib., according to size. Small 


Black Rivets, 50% off in papers, 35% off in bulk. 


PIERSON & CO., 24 BROADWAY. 





FOR 


Universal Lathe Dogs, 


DIK DOGS, &c. 
Send for circular to 


C. W. LE COUNT, S. Norwalk, Ct. 
E. E. GARVIN & CO. 


Manufacturers of 
Milling Machines, Drill Presses, 
Py Hand Lathes, 


THE HENDEY 





Manvile Patent Iron 


WOLCOTTVILLE, 


MANUFACTURERS OF THE 


MACHINE CO. 


CONN., U. S. A. 


Planers and Dhaper', 
















Tapping Ma- 
chines, Cutter 
Grinders and 
Wood Planers. 
Milling Cutters, 
all shapes and 
sizes. Gear 
Cutting and 
Millingin all its 
branches. 


139-143 


CENTRE ST, 


24 in. Shapers, 15 in. Shapers, 5 ft.x 24 in. Planers, 3% ft.x 16 in. 
Planers, 24 in. Amateur’s Hand-Planers, with Chuck and Centers, 
3 ft.x 8 in. Fine Engine Lathes,'5 ft.x12 in. Hollow Steel 
Spindle Hand Lathes, Brass and Wire Slitters, Spring 
Chuck and Common Clock Lathes. 





7, Cornell’s B’ld’g 
NEW YORK. 


/ "Send for il- 
.” lu-trated Cata- 
logue. 











this. 


‘ edem 


t" Send for Catalogue giving description of Tools, with 
names and opinions of users, and mention where you saw 





OFFICE OF 


The E. HORTON & SON CO. 


PRICES REDUCED. 
WINDSOR LOCKS, CONN. 


APRIL Ist, 1879. 






From this date a discount of 30 per cent. will be made 
‘rom the price list of our Lathe Chuck. 
Soliciting your orders, we are 


Yours respectfully, 


THE E. HORTON & SON CO. 
Send for Price List. 





Nadlonl’s Patent Salety Serew-Howstime Machine 


MANUFACTURED BY 


Elizabethport Mfg Company, 


S. PARK LATHROP, 


Sole Wholesale Agent for U.S. 
200 Market Street, Newark, N. J. 


For use in Machine Shops, Mills, Steamships, { 
&c., they are invaluable. 


ONE MAN 
can lift from 2,000 to 10,000 Ibs. 


DURABLE, CHEAP, 
COMPACT, SIMPLE, 
AND SAFE. 


Can not run down of itself. 


They ar 





Can be worked at any angle. Send 





for Price-List and Catalogue. 













SCREW CUTTING 


J, ENGINE LATHES 


SEE FULLDESCHIPTION IN, se Ws. 


SEND FoR \LtUs TRATED CATALOCUE 
, 1, GOODNOW & WIGHTMAN 
176 WASHINGTON ST BOSTON MASS. 


PATENTS. 
HENRY E. ROEDER, 


304 Broadway, New York. 


ESTABLISHED 





Patents procured in the U.S. & Europe. 





ALMOND 
DRILL 


CHUCK 


Made of Steel 
throughout, equal 
say to doing any work 

fal required of it— 
iam Runs perfectly 

NM true. Cost but $5. 


# T.R. ALMOND 


G4 Pearl St, 


BROOKLYN. 
(Cut shows Chuck 
full size.) 








JOHN ADT, 


20, 22, 24 and 26 Artisan St., New Haven, Ct., U.S, 


Automatic Machines, 





For Straightening and Cutting Wire 
of all Sizes toany Length. 


Automatic Machines for cutti d 
a : A ng and forming wire 





IN. B. 





The following original articles, by twelve 
of the best mechanical authors in the U. S8., 
appeared in the American Machinist of the 
dates mentioned below. Copies containing 
these articles can be ordered from any news- 
dealer at 6 cents each. 


Sizes of Safety Valvcs. 
Prof. R. H. Thurston. December, 1877. 
Methods of Setting Boilers in Brick- 
Work. 
Theron Skeel. December, 1877. 


Boiler Explosions. 
Stephen Roper. April, 1878. 
Strength of Steam Boilers. 
John W. Hill. July, 1878. 
The Properties of Water. 
John W. Hill. August, 1878, 
Balancing Pulleys. 
Geo. M. Chordal. August, 1878. 
Piston Speed of Engines. 
Wm. Lee Church. September, 1878, 
Composition of Fuel. 
John W. Hill. September, 1878. 
To Prepare a Shaft Properly for Turn- 
ing. 
J.J. Grant. October, 1878. 
Practical Method of Setting the Valves 
of a Locomotive. 
L. F. Lyne. November, 1878. 
Boring Locomotive Cylinders. 
L. F. Lyne. December, 1878, 
Grinding and Polishing Metal Surfaces 
by Hand. 
Thos. Hagerty. December, 1878. 
To Turn a Shaft Properly. 
J.J. Grant. December, 1878. 
Engineering Popularized. 
Wm. Lee Church. January, February, March, Apri 
and May, 1879. 
Calculated vs. Actual Engine Duty. 
W.H. Odell. January, 1879. 
The Injector as a Means of Raising 
Water. 
Wm. J. Williams. February, 1879, 
Engine Duty and Indicator Cards, 


Chas. A. Hagne. April, 1879. 
OL DEP 7OR MACHINISTS, CARPENTERS AMATEURS & 
x EVERY BRANCH OF MECHANICALTRADE SEND FOR 


CATALOCUE. TALLMAN &MSFADDEN. PHIL ADLPHIA 


WONDERFUL 


PUNCHING. 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


THE 


DRILL 


AND REVOLVING CUTTER 


SUPERSEDED, 


AND THE WORK 


21 TONS PER SQUARE INCH 


STRONGER than with the Fiat Puncu. 


Can be used in any Punching Machine, by license 
from the patentee. 
















pee SMALL TOOLS.LATHES & 















D. L. KENNEDY, 


10 Cortlandt St., New York. 


CLUTION.—Intringemente will be rigorously prose- 
cuted, 
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Patent Automatic Cut-Off Steam Engine.’ 
PATEN TEE oe ee nT ee? ric Il, N. Y. 


THE MOST ECONOMICAL IN THE USE OF FUEL, THE SIMPLEST iN CONSTRUC- 
TION, AND ALTOGETHER THE BEST CUT-OFF ENCINE IN THE MARKET. 



















Weetoe - — 


COMPOUND ENGINES 


For Oity Water Works; also for Manufacturing purposes, etc. (Highest duty guaranteed. 
MARINE AND SIPrATIONARY ENGINES, 


STEAM BOILERS AND TANKS, 


LIGHT AND HEAVY FORGINGS, SHAFTING, PULLEYS, HANGERS, MILL WORK, 
AND BRASS CASTINGS, &c. 
A LARGE GENERAL ASSORTMENT OF PATTERNS ON HAND. 


THE “BROWN” 


AUTOMATIC CUTOFF ENGINE 


MANUFACTURED ONLY BY 


C. H. BROWN & CO. 


FITCHBURG, MASS. 


Establishea THE FAMOUS 


HUNTOON :™™ GOVERNOR 


INSURES A DIRECT SAVING IN STEAM OF FROM 10 TO 20 PER CENT. OVER ANY OTHER 
GOVERNOR KNOWN, WHILE FOR QUICK AND ACCURATE REGULATION, GREAT 
DURABILITY AND LASTING ECONOMY IN USE, THIS IS FAR IN 
ADVANCE OF ALL OTHERS. 

Largely in use by U.S. Government, also by leading Manufacturers in all classes of Work. 


Circulars mailed on application to 
oe HUNTOON GOVERNOR C0., Lawrence, Mass. 


MIDVALE STEEL WORKS, 


NICETOWN, PHILADELPHIA. 


Manufacturers of all Kinds of 


Hammered and Rolled Steel, 


BEST WARRANTED CAST STEEL 


For Machinists’ Tools, Taps, Punches, Dies, Drills, Chisels, Shear 
Blades and Granite Drills. 
ALSO, 


Machinery, File, Fork, Hoe and Spring Cast Steel. 
Address A. M. F. WATSON, 


TRON 








1866 
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WILLIAM SELLERS & CO. 


a LE yk ta et 


Machine & Railway Shop Equipments 





Shafts Lathes, 
Couplings, Planers, 
Hangers, Drills, 
Pulleys, Shapers. 
Mill Gearing, Bolt Cutters, 
Ete. Ete. 


Railway Turntables and Pivot Bridges, 


GIFFARD INJECTORS. SELLERS’ IMPROVEMENTS 


NEW PATTERNS. SIMPLE, EFFECTIVE, 


New York Office, 79 Liberty Street. 


"Rh ELE 


Goddard Emery Wheel, 


EK. 





A. GODDARD, 
Gen. Sales Agent, 


ALSO AGENT FOR 


AMERICAN TWIST DRILL CO’S 


Emery Grinders. 





DEALER IN 


MACZEINISTS’ SUPPLIES. 


Warerooms,!76 FULTON STREET, NEW YORK. 


JARVIS PATENT FURN 


= FOR SETTING 
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STEAM BOILERS. 


Economy of Fuel, with increased capacity of Steam Power. 

The same principle as the Stemans’ Process or MAKING STEEL, 
i. e., utilizing the waste gases with hot air. 

Will burn all kinds of waste fuel without a blast, including 
screenings, wet peat, wet hops, sawdust, logwood chips, horse 
manure, &e. 


A. F. UPTON, Ceneral Agent, 


Send for Circular. P. 0. BOX 3401, BOSTON, MASS. 
PRENTISS’ PATENT VISES. 




























G t. 
Warehouse, 12 North Sth Street, Philadelphia, sents! Seine Agen 





Adjustable Jaw, Stationary 
SWIVEL BOTTOM. 
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FP. BLAISDELL & Co., 


MAFUFACTURERS OF 


MACHINISTS’ TOOLS, 


Blaisdell’s Patent Upright Drills 
With Quick Return Motion. 


Engine Lathes, Planers, Boring Mills, Gear Cutters and 
and Lathes. 


WORCESTER, MASS. 


Please state where you saw this Advertisement. 




















Complete without Attachments. Ad- 
apted to all classes of vise work. 


ADJUSTABLE (PAT. 1879), 
Enabling operator to hold Pipes, 
Couplings, Thimbles, &c., in a Verti- 


cal, Slanting, or Horizontal position. 
MANUFACTURED EY 


BAGLEY & SEWELL, General Machinists, Watertown, N.Y 


HALL MANUFACTURING CO. 
Send for Circular, 23 DEY STREET, N. Y. 
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AL F. CUSHMAN, 


Hartford, Clo, U.S. Ae 


(ij Manufacturer of the largest variety of Chucks in the world, 
Agents wanted 


KS 











satisfaction. 








STEAM ENGINES 


Vertical or Horizontal. 


Combined, as in cut, 2 to 12 H. P., or on independent beds, 2 Hie Pe 
upwards to 200 Hi. P. 
Cut-off. We can refer to hundreds in use, of all sizes, giving perfect 


Plain or with Automatic Variable 


Yacht Engines and Steel Boilers, Shafting, 


Pulleys, Hangers, &c. 


Send for pamphlet, stating where you saw this, to 


Fitchburg Steam Engine Co. 


Fitchburg, Mass., U.S. A. 





BELTING. 


Manufactured by the Underwood Belting 
Co. Received prizes at Philadelphia, Paris, 
Vienna, and American Institute. GQuar- 
anteed Pure Oak Tanned. Short and long 
lap belting of superior quality. Sole manu- 
facturers of the Patent Angular Belt, un- 
equaled where a Twist Belt is required. 


F. 8S. VAN VLECK, Agent, 
34 Vesey Street, New York. 





A NEW BOOK. 


Friction = Lubrication, 


Determination of the laws and coefficients of Friction by 
new methods and with new apparatus, by ROBERT 
H. THURSTON, A. M., C.E., Professor of Mechani- 
cal Engineer:ng at the Stevens Institute of Technology; 
Member of the American Society of Civil Engineers ; 
American Institute of Mining Engineers; Fellow of 
N. ¥. Academy of Science, etc., etc. 


The author of this book has long been a student and 
independent investigator of the laws of friction, and 
of the effects of lubrication and different kinds of 
Jubricants, and has aimed to present here a complete 
abstract of existing knowledge on the subject. 

He discusses at length, and with such illustrations 
as are necessary: 

Rolling Friction on Roads and Railroads; Frictional 
Resistance of Railroad Trains; Friction of Cordage, 
Fluids, Journals, Brakes, Rails, Belts, Pump Pistons 
Mill Shafting, etc., ete.; Morin’s, Coulomb’s, Ammon- 
ton’s, Rennie’s and other experiments; Lubrication 
and the different kinds of Lubricants in use, their 
characteristics, composition and effects ; Limits of 
Pressure; Size of Journals and methods of oiling 
them; Testing Lubricants; Identification of Oils, 
their classification, composition, alterations of com- 
position, mixtures, specific gravity, density, effects 
of heat, gumming, drying, etc., etc.; Impurities of 
Mineral Oils ; Oleography, cohesion figures: Chemical 
tests; General Methods of Analysis ; Preparation and 
use of Re-agents ; Reactions ; Metcalfe’s Experiments; 
Methods of Testing Lubricants; Thurston’s Apparatus 
and Experiments ; Friction under varying pressure and 
with varying velocities; Commercial value of Lubri- 
cants and many other kindred subjects. 

The book contains many tables for ready refer- 
ence, and engravings of the different kinds of testing 
apparatuses, 

Price, postage prenaid. $1.50. 
Sale by 


Published and for 


THE RAILROAD GAZETTE, 
73 Broadway, New York, 


&@™ Send for Catalogue of Railroad Gazette Publi- 
Cations. 








LARGE AND FRESH STOCK 


—OF — 


Second-Hand Tools, 


PRATT & WHITNEY CO. TOOLS. 
ALL GOOD AS NEW. 


One Engine Lathe, 21 in. x 9 ft. taper and cross feed. 
One Hand Lathe, 15 in. x 8 ft. 

One Cutting-off Lathe, 15 hole through S 
One Upright Drill, 24 in. with bk. gear an 
One No. 0, 2 Spindle Drill. 

Twe No. 0, . 

One No. 1, 3 
One No. 3, 4 


indle. 
self feed. 


“ 
“cc 


6 
“es 


2 Spindles geared for heavy 


work. 
One No. 1, Power Milling Machine. 
Two No. 2, or Lincoln Pattern Milling Machine. 
One No. 2, Hand Milling Machine. 
One Cutter Grinder. 
One No. 3, Screw Machine. 
One No. 2, ee 
One No. 0, 
One Screw Slottin 
One Double Cam 


wire feed. 
«se “ “ se 
Machine. 
Sutting Machine. 


WOOD, LIGHT & CO.’S TOOLS. 


One 25 in. x 12 ft. Engine Lathe, bk. geared, screw 
cutting, rod feed, cross feed, etc, 

Four 2u in. x 84% ft. Engine Lathes, bk. geared, screw 
cutting, rod. feed, gib rest, face’ plate, countershaft. 

One 18 in. x 10 ft. itto. 

Three 18in. x 844 ft. 

Four 16 in. x 8 ft. sd 

Six 16 in. x 6 ft. bid 

One 16 in. x 6 ft. “6 (Gib rest). 

One 16 in. x 51% ft. ‘6 (Wt rest). 

Two 16 in. x 10 ft. Gib rest, rod feed, (not screw 
cutting). 

Two 24x 24in, x 6 ft. Planers, down, cross and angle 
feed in the head. 

One Post Drill. 

Two 17 in. Drills. 

One 32in. Drill, bk. Bear, self feed. 

‘ 


(W't rest). 


One 48 in. 

One 30in. “ Ferris & Miles’ self feed. 

One 26in. * a #6 (Works. 
One Engine Lathe, 20 in. x 12ft. Lambertville Iron 
One 18 in. x 10 ft. Star Tool Co. New. 
One 46 s 19in. x 9% ft. 

One «s s  -16in. x 6ft. Blaisdell. 

One ‘* “« 16in.x 8 ft. Fifield, new. 

One “ “ 16in.x 5 ft. Goodorder, 

Four * “ -14in. x 5 ft. Putnam Mch. Co, 
One * ss 6 12in.x 4 ft. Cady. 

One id 66 Tin. x 38in. Ames. 

fland Lathes, from 7 to15in, Swing. 


One Planer 48 x 48 in, x 16 ft. Good order. 


One “630 in. x7 ft. 

One “ 30in.x7ft. Putnam. 

One “ 30in. x 7 ft., new. Stover. 

One “ 16x 3 ft., good order, Pratt & Whitney. 


One Crank Planer, 24 in. stroke. 
One “ 2 

One Shaping Machine, 8 in. a N.Y.S.E.Co., new. 
One Putnam Gear Cutter. 

One Wood & Light Milling Machine. 

One Brainard Milling Machine, No. 8. 

Three Lincoln Pattern Milling Machines, 
One Smith & Garvin No. 3. Miller. New. 
One Pond’s Index Milling Machine. 

One Smith & Garvin Hand Milling Machine. 
One Pratt & Whitney No. 2 Screw Machine. 
One each Pratt & Whitney 2, 3, Spindle Drills. 
"wo 4 spindle Drills. Ames Mfg. C Co 

Four Sensitive Drills, drills to 3-16 in. ‘hole. 
One 20 in. Upright Drill. 

Two 2-Spindle Profile Machines. 

One Suspension Drill. Bk. Geared, Self-Feed. 
One Sellers’ Bolt Cutter, Cuts to 1¥ in. 

One Hor. Trav. Drill, 32 in. swing, 10 ft. bed. 
One Rotary Shear for sheet metal. 

One 1500 lb, Steam Helve Hammer for Axles, 
One Axle Centering Machine. 

One 300 lb. Ferris & Miles Steam Hammer. 
One Bement Hor. Boring Mill. 

One 28 in. x 60 in. Harris Corliss Engine. 
One20im.x48in.  * 

One 7 in. x 12in. Whitehill & Smith Engine. 
One 10 H. P. Baxter Engine. 

One 2 


E. P. BULLARD, 
14 Dey Street, New York. 





HILL, CLARKE & CO,, 


The Buckeye Automatic Cut-off Engine. 





Estimates Furnished on Application. 


eT Oone sa ENGIN CO. 


Room 42, Coal and Iron Exchange, New York. 


36 & 38 Oliver Street, Boston. 








AIR ENGINE 


No Extra Insurance ! Absolutely Safe ! Simple ! Reliable ! Durable ! 
Most Convenient and Economical Power Known. 


SHERRILL ROPER AIR ENGINE CO. 


Manufacturers of Alr Engines, Elevators and Holsting Machinery. 


NO WATER. 
NO ENGINEER. 


91 & 93 Washington St., N. Y. 





The George Place 


Offer for sale all the 


by them at very low 


LIST. 
The George Place 


121 Chambers 


Machinery Agency 


second-hand tools of 


the Wood & Light Machine Co., at their 
Works, also a number of new tools made 


prices; also a large 


assortment of new and second-hand tools 
and machinery in stock. 


SEND FOR A 


Machinery Ageney, 


& 103 Reade Sts., New York, 





DOW NER’S 
Anti-Incrustation Liquid 


FOR THE PREVENTION AND REMOVAL OF 
SCALE IN STEAM BOILERS, 


Is a Chemically Scientific Preparation, 


SAFE, EFFECTIVE AND ECONOMICAL. 


Used in new or clean boilers scale cannot form, as 
scale producing constituents are neutralized. 
IN BARRELS AND HALF BARRELS, 
Circulars on application. 
A. H. DOWNER, 
(Proprietor and Sole Manuf’r.) 
17 PECK SLIP, N.Y 





NORTON’S 


Solid Emery and Coruadum Wheel. 


The Best Solid Wheel in use. Will not Glaze, Heat, 
nor smell, and will run equally well, Wet or Dry. 





SATISFACTION GUARANTEED OR NO PAY. 
F. B. NORTON, Patentee and Manufacturer, 


No. 41 Water Street, Worcester, Mass. 








A PRACTICAL TREATISE 
COMBUSTION OF COAL. 


Including Descriptions of various Mechanical Devices, 
for the Economic Generation of Heat by the Combustion 
of Fuel, whether SOLID, LIQUID, OR GASEOUS. | 


BY 
WILLIAM M. BARR. | 


1 Vol., large 8vo., illustrated. 
Price, Extra Cloth, = = $2.50 
o Half Morocco, - - 3.50 | 


| 


Sent, postage paid, to any part of the United States 
upon receipt of the price. Address 


YOHN BROTHERS, Publishers, Indianapolis, Ind | 





Engine Lathes, 


Send for photographs and prices to 





GEO. W. FIFIELD, 





LOWELL, Mass. 


Worcester Boiler Works, 


MANUFACTURERS OF THE 


*“VTioTonh” 


Pea -Water- Heater and Purr, 


RB 
HEATING AND PURIFYING WATER 
FOR STEAM BOILERS. 





(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN: & SONS 
WORCESTER, MASS. 
O07” Write for prices and further information. 
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BROWN & SHARPE MFG. CO. 


Providence, KR. IL 
MANUFACTURERS OF 


MACHINERY TOOLS. 


Gears Cut and Index Plates Made and 
Drilied to Order. 


PATENT CUTTERS FOR THE TEETH 
GEAR WHEELS 


can be sharpened by grinding without changing their form. 


Cutters made on this plan will outlast many of the old 
form, with the advantage of being always ready for use. If the cutter becomes dull before a wheel 1s 
completed, it can be taken out, sharpened and returned to its place in a few moments without risk of altering 


the form of teeth to be cut. Cutters for milling any irregular form made to order on the same plan. Parties 


having occasion to use mills for irregular shapes on sewing machine, gun or other work, will readily see the 


advantage such cutters possess over those in general use, both as regard economy and convenience. Prices 


reduced, Our new Illustrated Catalogue sent per mail on application. 


NHWARK 


Steel Works. 


BENIAMIN ATHA & CO. 


Manufacturers of 


CAST STEEL. 


We make grades of Steel specially adapted to the manuf:ecture 
of Lathe Tools, Chisels, Taps and Dies. 


NEWARK, 


Ta c= GW FT EC He Ss EE W eo 
BENJ. ATHA. J. ILLINGWORTH. 


H. PRENTISS AND COMPANY 


Manufacturers of PA'TENT RELIEVED 
Machinists’, Blacksmiths’ and Gas Fitters’ 


Taps; Dies, Reamers and Screw Plates, &c., &c. 
DEALERS IN MACHINISTS’ SUPPLIES. 


No. 14 DEY STREET, NEW YORK. 


QOLD MEDAL AWARDED PARIS EXPOSITION, 1878. 


BLISS & WILLIAMS, 


MANUFACTURERS OF ALL KINDS OF 
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Presses, Dies and Syesial Machinery 


FOR WORKING SHEET METALS, Xe. 


FRUIT AND OTHER CAN TOOLS. 
167 to 173 Plymouth St., cor. Jay, Brooklyn, N.Y. | 





Cata'os ues in English. French and German seut on application, in which 
prices are computed iy Dollars, Pounds, Francs and Reichsmarks. 


Pe : m ae | = 
Ys K YORK. 
SOLE AGENT FOR 


& « * 
Weinmann -& Kearney’s Hand-Cut Files. 
These Files are full weight and strictly hand-cut. We make everything on Stub’s Cuts 
and Shapes. Send for Circular. A few references by permission : 
Winchester Repeating Arms Co. Farrel Foundry and Machine Co. 
The Whitin Machine Works, The Singer Mf’g Co. 
Bliss & Williams. smith & Wesson. 


g T f 7 | FROM 1-4 TO 10,000 lbs. WEIGHT. 
True to aitern, sound and solid, of unequalled strength, toughness and 





AO 





aurent ity. 

An invaluable substitute for forgings or cast iron requiring three-fold 
strength. 

Gearing of all kinds, Shoes, Dies, Hammerheads, Crossheads for Locomo- 


tives, etc. 
12,000 Crank Shafts of this steel now running proved superior to wrought 


CR ANK SHAFTS, CROSSHEADS and GEARING specialties. 
Circulass and Price Lists free. Address 

CHESTER STEEL CASTINGS CO. 
Works, CHESTER, Pa, ] 407 Library St., PHILADELPHIA | 
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THE PRATT & WHITNEY CO. 
HARTFORD, CONN., U. S. A. 


MAKE SPECIALTIES OF 


Drop Mam mers, 


PUNCHING PRESSES, 








HAND DRILLING MACHINES, RATCH- 
ET DRILLS, COMBINATION LATHE 
CHUCKS, CUTTERS FOR TEETH OF 
GEAR WHEELS, SCREW PLATES, 
HAND, MACHINE NUT AND PIPE 


TAPS, AND BOLT CUTTERS, 
In connection with their business of 
MACHINISTS’ TOOLS, GUN, SEWING 


MACHINE and Special Machinery, &c. 





THE BILLINGS & SPENCER CO. 
Cuas. E. Brixinas, Pres’t and Sup’t. on ein 


L. H. Hout, Treasurer. 
HARTFORD, CONN., 
MANUFACTURERS OF 


Billings’ Adjustable Pocket Wrench. 


E. H. Stocker, Secretary. 


UD. SS. A. 


djustable Tap & Reamer Wrenches, 


PATENT SCREW PLATES AND DIES, 
WROUGHT IRON AND STEEL, DROP FORGED LATHE DOGS, SCREW DRIVERS, AND SOLID 


FORGED SEWING MACHINE SHUTTLES. Also, PACKER RATCHET DRILLS, BARWICK 
WRENCHES, &c., and all descriptions of 


STEEL AND IRON DROP FORGING S 
For Guns, Pistols, Sewing Machines, Machinists’ Tools and Machinery Generally. Send for iilus- 
trated Catalogue and Price List. 





J.M. CARPENTER & 
PAWTUCKET.RII. 


Manufacturer of TAPS AND DIES of every description. 


Also, for sale low, UNITED STATES STANDARD GAUGES, from X to 83 inch. 





WORCESTER, MASS. 


DAVID W. POND, 


W. B. FRANELIN, Vice-PRESIDENT. 
J. B. PTERCE, SECRETARY. 


Engine Lathes, Planers, Drills, &c. 


Send for Catalogue. 








Forged Gi Twisted Machinists” Dail 


By an improved process of manufacture warranted 
to do more work than any other drill in market with 
less liability to injury, 

N. Y. TWISTED DRILL CO. 
240 Plymouth St., Brooklyn, N. Y- 





— A-Fs = ~— = = 
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RE'S ‘UNIVERSAL ASSISTANT AND 
s MPLETE MECHANIC,’’ enlarged euition, 
‘ontalns — 1016 —. 600 Engravings, 461 Tables, over 
13000,000 Industrial Facts, Calculations, Processes, 
Rules, Trade Secrets, &c., in every Occupation, A $5 book 
tree by mail for $2.50, worth its weight in gold to any 
Mechanic, Farmer, or Business man, Agents Wanted. One 
Agent reports only one refusal) in obtaining 35orders. An 86 
ork. 


SEND FOR CATALOGUE illustrating every 
variety of 
STEAM PUMPING MACHINERY. 
COPE & MAXWELL MF’G CO. 


HAMILTON, OHIO. 


ch 





4 utterly inadequate to describe the work. For Ill, Pam 
send stamp to R, Moore, No. 20 Cooper Inst., New 





